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I.  INTRODUCTORY 

A.  Statement  of  Problem 

The  Mediterranean  fruit  fly  is  one  of  the  world’s  most  destruc- 
tive pests  of  citrus  fruits  and  more  than  200  other  fruit  and 
vegetable  crops.  Commercial  fruit  production  in  some  countries 
or  areas  of  countries  has  indeed  become  uneconomical  because  of 
widespread  infestations  of  this  pest.  As  the  name  implies, 
the  Mediterranean  fruit  fly  is  a native  of  the  Mediterranean 
area.  It  has  been  reported  in  Europe,  Asia,  Africa,  South 
America,  Central  America,  and  the  state  of  Florida  in  the 
United  States.  The  first  infestation  in  the  United  States  was 
found  in  Florida  in  1929,  and  involved  20  counties  in  the  cen- 
tral part  of  the  state.  It  was  eradicated  by  the  latter  part 
of  1930  at  a cost  of  about  $7,500,000.  Even  this  enormous  cost 
represented  perhaps  only  a very  small  fraction  of  what  the 
cost  to  growers  would  have  been  had  the  pest  become  permanently 
established.  It  was  not  found  again  in  the  United  States  until 
April  of  1956,  when  it  again  was  found  in  Florida  in  the  Greater 
Miami  area.  Surveys  made  throughout  the  remainder  of  1956 
showed  it  to  be  present  in  28  counties.  Citrus  fruits,  except 
lemons  and  sour  limes,  are  among  the  preferred  hosts  of  the 
Mediterranean  fruit  fly.  Some  of  its  other  preferred  hosts  in 
this  country  are  peaches,  pears,  plums,  and  apples.  Many 
vegetables,  also,  are  subject  to  attack,  but  damage  is  usually 
considerably  lighter  than  in  the  fruit  crops.  The  exact  amount 
of  damage  that  this  insect  could  do  in  the  United  States  would 
be  difficult  to  estimate;  however,  an  idea  of  the  potential 
cost  of  permitting  the  Mediterranean  fruit  fly  to  become  estab- 
lished in  Florida  or  other  states  may  be  gamed  from  some  of  the 
following  estimates  of  losses  in  other  countries. 

In  Greece,  as  much  as  half  of  the  citrus  crop  has  been  lost  in 
some  years  because  of  this  insect.  In  Sardinia  in  1950,  30  per- 
cent of  the  peach  crop  was  lost,  and  apple,  pear,  and  orange 
crops  were  seriously  damaged.  In  areas  of  Africa  and  South 
America,  the  pest  has  made  commercial  fruit  production  difficult, 
if  not  impossible.  In  addition  to  jeopardizing  the  multimillion 
dollar  value  of  the  Florida  citrus  crop,  as  well  as  the  value  of 
other  susceptible  crops  produced  in  that  state,  this  insect  could 
cause  damage  running  into  millions  of  dollars  each  year  if  its 
unrestricted  spread  were  permitted  to  neighboring  states,  such 
as  Georgia,  for  instance,  where  the  peach  crop  is  a valuable 
asset  to  the  agriculture  of  that  state  and  has  an  annual  value  of 
from  $8,000,000  to  $10,000,000;  South  Carolina,  where  much  the 
same  is  true,  or  states  along  the  Gulf  Coast  where  citrus  and 
other  fruit  and  vegetable  crops  have  an  enormous  value. 

B.  Program  Justification  Statement 

Federal  participation  in  surveys  seems  amply  justified  in  all 
states  likely  to  become  infested,  as  well  as  in  the  state  of 
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Florida  where  concrol  measures  have  been  applied  for  more  than 
a year  in  cooperation  with  the  Pest  Control  agency  of  that  state. 
The  all-out  attempt  in  the  state  of  Florida  to  eradicate  this 
pest,  even  though  the  cost  will  run  into  several  millions  of 
dollars,  will  be  well  worth  the  expenditure  if  its  entry  to 
other  states  or  other  counties  of  the  state  of  Florida  can  be 
prevented.  Surveys  being  made  in  other  states  of  likely  or 
possible  infestations  seem  amply  justified  on  the  basis  that 
initial  infestations  may  be  readily  eradicated. 

C.  Program  Objectives 

The  objective  of  the  program  is  to  eradicate  the  Mediterranean 
fruit  fly  from  the  state  of  Florida  and  to  prevent  its  spread 
to  non- infested  states.  Efforts  have  been  made  to  locate  and 
eradicate  any  infestation  which  may  be  present  in  the  state  of 
Florida,  and  thereby  prevent  its  spread  to  noninfested  areas  by 
the  strict  application  of  regulatory  activities,  supported  by 
eradication  treatments  with  approved  insecticides. 

D. _  Changes  from  work  plan 

Several  modifications  became  necessary  during  the  season  due 
to  exhaustion  of  the  lure  which  was  used  in  the  traps.  At  the 
beginning  of  the  program,  oil  of  angelica  was  used  as  the 
attractant  and  the  world’s  supply  of  this  material  was  rapidly 
exhausted.  Synthetic  lures  then  came  into  use  in  lieu  of  the 
oil  of  angelica;  and  this  necessitated  changes  in  all  of  the 
equipment  used  in  servicing  the  traps,  which  included  wicks, 
dispensing  apparatus,  etc.  Modifications  were  made,  also,  in 
control  operations  in  that  bait  spray  treatments  were  changed 
from  10-day  applications  to  weekly  applications.  At  the  same 
time,  the  insecticide  formula  was  reduced  by  about  40  percent 
for  these  more  frequent  applications.  Bait  spray  treatments 
following  recovery  of  a specimen  had  to  be  continued  consider- 
ably longer  during  the  winter  months  than  had  been  anticipated 
because  of  the  extension  of  the  life  cycle  beyond  what  had 
been  expected. 

E.  Status  of  Infestation 

The  infested  area  of  Florida,  as  determined  by  the  surveys, 
included  28  counties  which  involved  all  of  the  state  south  of 
and  including  the  counties  of  Hernando,  Lake,  Seminole,  and 
Brevard.  Eradication  treatments  in  this  area  were  required  on 
approximately  800,000  acres.  By  the  end  of  the  reporting  year, 
such  eradication  treatments  were  being  applied  to  only  32,000 
acres  in  7 counties  of  the  central  part  of  this  state,  which 
included  Hillsborough,  Lake,  Manatee,  Orange,  Pasco,  Pinellas, 
and  Polk.  In  sections  where  heavy  infestations  had  existed  at 
the  beginning  of  the  year,  only  43  specimens  were  collected  in 
17  traps  the  latter  part  of  June  even  though  trap  density  had 
increased  many  fold. 
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II.  PROGRAM  HISTORICAL  INFORMATION 

The  following  is  a brief  summary  of  the  highlights  of  the  second 
visit  of  Mediterranean  fruit  fly  to  the  United  States. 

On  April  13,  1936,  a citizen  of  Miami  Shores,  Florida,  found  larvae 
in  grapefruits  and  gave  them  to  the  assistant  county  agent  of  Dade 
County,  who  forwarded  them  to  the  sub-tropical  Experiment  Station 
at  Homestead  for  identification.  They  were  forwarded  in  turn  to 
the  Entomology  Department  of  the  State  Plant  Board  at  Gainesville 
and  the  U.  S.  National  Museum  in  Washington,  D.  C. 

On  April  17,  the  plant  commissioner  of  the  State  Plant  Board  was 
informed  of  the  tentative  identification  of  the  larvae  as  being 
the  Mediterranean  fruit  fly.  At  his  direction,  McPhail  traps 
were  placed  in  the  vicinity  of  Miami  to  collect  additional  speci- 
mens if  possible.  By  April  19,  eleven  adult  Mediterranean  fruit 
flies  were  trapped  and  State  and  Federal  officials  were  informed 
of  the  confirmation  of  the  tentative  determination  as  Mediterranean 
fruit  flies.  On  April  23,  Federal  and  State  Quarantine  and  Plant 
Pest  Control  officials  arrived  in  Miami  to  initiate  an  intensive 
survey  to  establish  limits  of  infestation,  and  state  regulations 
were  invoked  on  that  same  day  to  prevent  movement  of  infested 
products.  By  October  31,  infestations  had  been  found  in  28  counties. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction 

All  plans  for  the  survey,  control,  and  quarantine  activities 
of  the  Mediterranean  fruit  fly  program  were  developed  in 
conference  between  Florida  State  Plant  Board  and  Plant  Pest 
Control  officials  of  the  United  States  Department  of  Agriculture. 
The  state  was  divided  into  several  work  districts  and  State  and 
Federal  employees  were  assigned  to  these  areas  to  direct  the 
survey,  eradication  treatments,  and  quarantine  activities.  In- 
structions for  each  phase  of  the  operations  were  issued  jointly 
by  State  and  Federal  coordinators  to  assure  the  adoption  of 
uniform  procedures  in  carrying  out  these  several  functions. 

All  work  performed  in  the  several  areas  was  continually  under 
the  review  of  supervisors  in  order  that  changes  might  be  initiated 
quickly  when  and  if  necessary.  Work  performed  by  the  contracting 
sprayers  was  also  under  continuous  supervision  in  order  to  ade-  \ 
quately  protect  the  use  of  Federal  and  State  funds. 

B.  Technical  Assistance 

Technical  assistance  was  furnished  throughout  most  of  the  pro- 
gram by  entomologists  of  the  Entomology  Research  Branch  labora- 
tory at  Honolulu,  Hawaii,  where  studies  are  made  of  the  biology 
and  control  of  various  fruit  flies  and  melon  flies.  Entomolo- 
gists of  this  station  spent  considerable  time  in  connection  with 
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the  Florida  campaign  assisting  in  planning  the  survey,  control, 
and  regulatory  activities.  Assistance  was  received,  also,  from 
entomologists  of  the  Florida  Experiment  Station,  particularly 
in  relation  to  tolerances  of  host  fruits  to  treatments  and  life 
history  data  under  Florida  conditions,  as  well  as  in  connection 
with  trapping  operations.  The  Extension  Service  in  Florida 
rendered  valuable  assistance,  through  distribution  of  information 
from  their  headquarters  office  and  locally  through  their  county 
offices,  in  keeping  the  public  well  informed  of  the  type  of 
program  being  conducted  and  ways  and  means  whereby  they  could 
assist.  The  Florida  citrus  industry  worked  with  program  per- 
sonnel in  an  advisory  capacity,  particularly  in  relation  to 
quarantine  regulations.  Program  employees  worked  very  closely 
with  grower  organizations,  farmers,  nurserymen,  county  agents, 
industrial  groups,  and  research  workers  in  order  to  acquaint 
them  with  the  necessary  procedures  to  be  followed  in  survey, 
eradication,  and  regulatory  measures. 

Technicans  were  assigned  to  work  xd.th  shippers  of  regulated 
products  to  acquaint  them  with  quarantine  requirements,  parti- 
cularly as  they  related  to  fumigation  facilities  and/or  re- 
quired insecticidal  treatments  to  permit  movement  of  regulated 
materials.  Mimeographed  material  x^as  released  at  regular 
intervals  to  assist  in  keeping  the  public  informed  in  regard 
to  the  program. 

C.  Survey 

Objectives  of  the  survey  phase  of  this  program  were  to  locate 
and  adequately  delimit  infestations  and  to  check  on  the  effect- 
iveness of  control  measures  in  order  to  guide  eradication 
treatments.  Infestations,  either  new  or  recurring,  were  detected 
primarily  through  the  use  of  traps.  In  the  early  stages  of  the 
program,  liquid  lure  consisting  of  ammonium  chloride  and  protein 
hydrolysate  was  used.  The  discovery  that  oil  of  angelica  seed 
was  attractive  to  the  adult  fly  and  could  be  used  in  a dry  trap 
greatly  expedited  the  program.  Unfortunately,  however,  this 
oil  was  manufactured  only  in  small  quantities  for  use  primarily 
in  perfumes,  and  the  supply  xvas  rapidly  exhausted.  It  became 
necessary  at  that  time  to  change  to  a synthetic  lure  which 
appears  to  be  very  effective.  The  wet  lure  traps  were  continued 
in  use  in  a limited  way  as  a check  on  the  dry  traps,  but  prin- 
cipally for  the  purpose  of  evaluating  control  treatments,  since 
the  wet  lure  was  attractive  to  both  sexes,  whereas  the  lure 
used  in  dry  traps  was  attractive  only  to  the  male  fly.  By  ex- 
amining the  females  caught  in  the  wet  traps,  it  was  possible  to 
determine  whether  specimens  were  escaping  insecticidal  treat- 
ments and  becoming  sexually  mature.  In  addition  co  the  trapping 
program,  supplemental  larval  inspections  were  made,  x/nich  aided 
in  determining  the  limits  of  infestations  and  were  an  added  check 
on  the  efficacy  of  control  procedures.  The  combination  trapping 
and  larval  inspection  survey  was  carried  on  throughout  the  state 
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of  Florida,  with  inspections  being  made  in  each  county. 

During  the  peak  of  the  trapping  operations,  more  than  50,000 
traps  were  used.  The  number  of  traps  being  used  per  county 
varied  greatly,  depending  on  the  host  plants  prevalent  in  the 
area,  the  type  of  properties  involved,  and  location  of  infesta- 
tions. Basically  the  traps  were  tended  through  the  use  of 
automotive  equipment,  principally  four-wheeled  driven  jeeps. 
However,  it  was  necessary  for  trapping  to  be  conducted  on  the 
outer  islands,  along  rivers,  and  on  lake  shores  through  the  use 
of  boats.  A helicopter  made  available  by  the  Armed  Services 
was  put  to  good  use  in  the  trapping  program  in  areas  which 
were  inaccessible  to  ground  equipment.  Fixed  wing  aircraft, 
also,  was  used  along  with  the  helicopter  in  seeking  out  and 
locating  wild  hosts.  Traps  were  placed  in  such  areas  as  the 
Everglades  swamp  and  other  locations  not  accessible  to  automo- 
tive equipment. 

No  record  is  available  relative  to  losses  caused  by  this  insect 
during  the  past  year.  There  were  some  instances  of  severe 
damage  to  home  plantings  in  several  of  the  oetropolitian  areas, 
particularly  in  Dade  County,  and  to  a few  groves  in  the  main 
citrus  belt.  Serious  damage,  however,  did  not  occur  because 
the  insect  was  discovered  in  sufficient  time  to  permit  applica- 
tion of  eradication  treatments  before  it  developed  to  damaging 
proportions. 

It  is  recommended  that  an  intensive  trapping  program  be  continued 
until  it  has  been  adequately  demonstrated  that  eradication  has 
been  attained.  The  survey  program  can,  however,  be  decreased 
with  reductions  being  made  first  in  those  counties  where 
eradication  was  first  attained  and  in  counties  in  the  northern 
part  of  the  state  where  the  pest  as  yet  has  not  been  discovered. 
An  intensive  detection  program  should  be  continued,  however, 
until  eradication  has  been  completed  in  all  counties  of  the 
state.  It  is  believed  and  recommended  that  studies  should  be 
continued  in  order  to  develop  even  more  effective  lures.  The 
development  of  different  lures  may  likewise  make  it  desirable 
to  modify  trap  designs.  However,  on  the  basis  of  current 
knowledge,  the  present  trap  appears  to  be  quite  adequate. 

D.  Eradication 

The  objective  of  the  program  in  Florida  is  complete  eradication 
of  the  Mediterranean  fruit  fly  from  the  state.  The  technique 
used  in  eradication  efforts  has  been  based  primarily  on  the  use 
of  bait  sprays,  the  sprays  consisting  of  the  insecticide  mala- 
thion  applied  at  the  rate  of  one-half  pound  per  acre  per  appli- 
cation. Protein  hydrolysate  was  mixed  with  the  malathion  at 
the  rate  of  1 pound  per  acre  per  application.  The  insecticide 
and  protein  were  mixed  with  varying  quantities  of  water,  depend- 
ing upon  method  of  application.  Aircraft  was  used  principally 
in  applying  the  sprays,  and  a total  volume  of  1 gallon  per  acre 
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was  applied  at  each  application.  Supplemental  applications  were 
made  through  the  use  of  ground  equipment  using  from  2 to  100 
gallons  or  more  per  acre  depending  upon  type  of  equipment. 
Initially  the  spray  applications  were  made  at  10-day  intervals 
in  order  to  obtain  a sufficient  coverage  before  emerging  flies 
could  become  sexually  mature.  As  the  program  progressed,  it 
became  evident  that  the  treatment  would  be  more  effective  if 
applied  at  weekly  intervals  and  at  reduced  insecticide  levels. 
During  the  latter  part  of  the  fiscal  year,  three-tenths  of  a 
pound  of  actual  malathion  and  six-tenths  of  a pound  of  protein 
hydrolysate  were  applied  on  the  seven-day  schedule.  The  bait 
sprays  were  continued  for  a minimum  of  30  days  following  the 
recovery  of  the  last  fly  during  the  early  stages  of  the  program; 
whereas  during  the  winter  months  the  duration  of  the  treatments 
was  extended  in  excess  of  60  days  of  freedom  from  flies.  In 
addition,  as  infestations  were  reduced  in  size  during  the  latter 
part  of  the  fiscal  year,  treatments  were  applied  by  aircraft 
for  a minimum  of  60  days  following  the  last  recovery  of  a 
specimen  and  supplemental  ground  treatments  were  applied  around 
points  of  recovery  for  an  additional  15  to  30  days,  depending 
upon  the  previous  population  densities  and  other  factors. 

Surface  treatments  of  dieldrin  were  applied  under  host  trees 
in  areas  where  heavy  larval  populations  existed.  Ten  percent 
granular  formulation  was  used  at  the  rate  of  5 pounds  of  actual 
toxicant  per  acre.  As  infestations  became  drastically  curtailed, 
emulsifiable  ethylene  dibromide  was  applied  as  a flooding  or 
soak  treatment  under  host  fruit  trees  where  larval  infestations 
were  encountered.  The  application  of  this  chemical  resulted  in 
a drastic  reduction  of  fly  populations.  The  treatment  was  an 
added  supplement  to  the  bait  sprays  and  surface  applications. 

Many  problems  and  difficulties  were  encountered  in  connection 
with  the  large  scale  spraying  operations,  and  one  of  the  most; 
serious  was  injury  to  certain  automobile  finishes.  Some  types 
of  paint  seem  to  be  very  susceptable  to  damage  by  chemicals 
contained  in  the  bait  sprays  while  others  suffered  no  damage 
at  all.  In  addition,  difficulties  were  encountered  with  the 
spray  applications  in  areas  where  tropical  fish  were  being 
produced.  This  applied  particularly  to  the  Miami  area  where 
the  tropical  fish  industry  is  a multimillion-doliar  undertaking. 
Another  problem  encountered  — and  this,  too,  was  principally 
in  the  Miami  area  — was  damage  to  the  paint  testing  stations 
which  are  operated  by  paint  companies.  Most  of  these  difficul- 
ties were  obviated  by  a publicity  program  which  was  initiated 
to  acquaint  car  owners  with  methods  to  be  followed  in  protecting 
their  automobiles  from  possible  injury.  Operators  of  tropical 
fish  farms  likewise  were  kept  fully  informed  of  the  dates  of 
each  spray  operation  in  order  that  adequate  steps  could  be 
taken  to  protect  pools  from  contamination.  Operators  of  paint 
testing  stations  likewise  were  informed  in  order  that  they 
might  protect  their  paint  panels  by  covering  them  with  plastic 
film  before  each  spray  treatment.  Other  difficulties  included 
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complaints  by  home  owners  relative  to  spotting  of  clothing 
on  wash  days,  spraying  over  school  ground  areas,  etc.  There  were 
some  complaints  relative  to  the  adverse  effect  of  bait  sprays 
on  human  health  and  complaints  were  voiced,  also,  in  regard  to 
the  possibly  harmful  effect  on  wild  life,  livestock,  etc.  These 
problems  were  handled  principally  through  a publicity  program, 
as  well  as  through  individual  contacts  and  group  meetings. 

Bait  spray  treatments  were  applied  to  almost  800,000  acres. 

The  repeat  treatments  in  this  area  resulted  in  materials  being 
applied  to  approximately  6,500,000  aggregate  acres.  Dieldrin 
surface  applications  were  applied  to  about  29,200  acres.  The 
insect  apparently  has  been  eradicated  from  21  of  the  28  infested 
counties  and  populations  have  been  reduced  in  the  remaining  7 
counties  to  the  extent  that  only  43  specimens  were  recovered 
during  the  last  month  of  the  reporting  period. 

It  is  recommended  that  research  be  continued  in  an  effort  to 
develop  an  insecticide  formulation  which  will  provide  effective 
control  and  at  the  same  time  would  cause  no  injury  to  automotive 
finishes  or  to  paint  stations,  etc. 

E . Regulatory 

Federal  and  State  Quarantine  regulations  were  promulgated  to  pre- 
vent the  spread  of  the  Mediterranean  fruit  fly  from  infested 
localities  or  areas.  Fruits  and  vegetables  were  fumigated  with 
approved  dosages  of  ethylene  dibromide  or  methyl  bromide  before 
being  allowed  to  move  from  the  regulated  areas.  In  the  early 
stages  of  the  campaign,  all  of  the  citrus  processing  plants 
were  located  outside  known  infested  counties;  therefore,  emer- 
gency bulk  fumigation  of  citrus  trees  was  allowed  so  that  the 
fruit  could  go  to  juice  plants  which  were  located  within  the 
state  and  outside  of  the  infested  counties.  Safeguards  were 
established  around  processing  plants  which  included  the  proper 
disposal  of  culls  and  peels,  the  application  of  bait  sprays 
and  dieldrin  treatments,  etc.  Fresh  fruit  shippers  constructed 
fumigation  chambers  in  accordance  with  approved  specifications, 
and  adequate  checks  were  maintained  at  all  times  on  these  facili- 
ties to  assure  their  compliance  with  regulations.  Other  safe- 
guards included  checking  fresh  fruit  establishments  relative  to 
such  bait  spraying  of  the  area  as  was  necessary,  surface  treat- 
ments, disposal  of  culls,  etc.  Treatments  for  nursery  stock 
were  evolved  and  consisted  of  a combination  of  bait  sprays  and 
dieldrin  surface  treatments,  coupled  with  host  fruit  removal, 
and  a necessary  waiting  period  after  fruit  removal  and  insec- 
ticide treatments.  These  same  regulations  were  applied  to 
the  large  grass  sod  industry  in  south  Florida. 

For  the  coming  year  it  is  recommended,  because  of  the  progress 
made  in  eradication  treatments,  that  dealer-carrier  permits  be 
canceled  for  all  concerns  and  that  very  strict  regulations 
be  placed  on  the  movement  of  any  regulated  products  from  the 
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remaining  infested  areas.  In  cooperation  with  research  agencies, 
studies  were  undertaken  to  determine  the  ethylene  dibroiaide  and 
methyl  bromide  residues  on  host  which  were  treated  with  these 
materials  and  studies,  also,  were  conducted  to  determine  tolerance 
to  treatments  for  certain  of  the  hosts.  As  a result  of  these 
studies,  it  was  found  that  litchi  nuts,  certain  varieties  of 
avacado,  and  pineapples  could  be  fumigated,  and  that  the  approved 
schedules  were  satisfactory  for  citrus, also. 

Studies  also  were  conducted  relative  to  the  possible  use  of  an 
ethylene  dibromide  dip  or  soak  as  a means  of  certifying  fruit 
and  nursery  stock.  As  a result,  the  ethylene  dibromide  emulsion 
was  used  on  the  control  program  during  the  later  stages  to 
drastically  reduce  soil  populations.  However,  sufficient  infor- 
mation has  not  been  developed  as  yet  to  approve  the  treatments 
for  quarantine  purposes,  either  for  nursery  stock  or  for  fruit. 

Investigations  were  carried  on  to  discover  a means,  if  possible, 
of  fumigating  bulk  fruit,  rather  than  having  it  fumigated  in 
boxes.  Sufficient  information  has  not  been  gathered  to  approve 
such  treatments,  except  as  related  to  the  bulk  treatment  of 
citrus  destined  for  plants  outside  regulated  areas  in  the 
state  of  Florida.  Studies  were  conducted  regarding  the  possi- 
bility of  fumigating  fruit  in  boxes  on  trailer  trucks,  rather 
than  removing  the  fruit  from  trucks  and  placing  it  in  a special 
fumigation  chamber.  Fumigation  was  approved  on  trailer  trucks 
in  an  especially  constructed  back-end  fumigation  house. 

Tests  were  made  in  an  effort  to  discover  a paint  which  could 
be  approved  for  treating  the  interior  of  fumigation  houses. 

Such  tests  were  made,  also,  with  plastic  films.  As  a result 
of  these  tests,  several  additional  paints  were  approved  for 
use  in  the  fumigation  chambers,  and  vinyl  plastic  sheets  were 
approved  for  use  in  treating  the  fumigation  chambers.  However, 
on  the  basis  of  available  information  the  plastic  seals  still 
had  to  be  treated  with  a protective  coat  of  paint. 

A study  was  made  relative  to  the  possible  use  of  combination 
bait  sprays  and  host  removal  in  vegetable  producing  areas  in 
order  to  eliminate  the  need  for  risky  fumigation.  As  a result 
of  these  tests,  the  combination  sprays  and  the  control  of  host 
fruits  in  the  environs  of  vegetable  growing  areas  was  approved. 

Investigation  was  made  into  the  possibility  of  using  a hammer 
mill  as  one  of  the  procedures  for  handling  the  peel  and  culls, 
and  this  method  was  approved  as  an  alternate  means  of  disposal. 

The  principal  method  used,  however,  consisted  of  processing 
the  peel  and  culls  through  an  approved  feed  mill. 

The  excellent  cooperation  which  was  received  from  military 
installations,  state  and  federal  experiment  stations,  Extension 
Service,  newspapers,  magazines,  radio,  television  stations, 
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vegetable  and  citrus  grower  organizations,  nurserymen’s  assoc- 
iations, tropical  fish  farmers,  insecticide  companies,  paint 
testing  stations,  federal  and  state  public  health  agencies, 
and  others,  had  a considerable  bearing  upon  the  efficiency  of 
the  eradication  program.  Wide  use  was  made  of  exhibits,  color 
slides,  radio  and  television  programs,  and  leaflets  prepared 
by  the  Department  of  Agriculture  and  the  State  Plant  Board, 
as  well  as  by  industry.  The  use  of  this  material  greatly 
expedited  the  proper  education  of  the  public  concerning  the 
various  phases  of  the  survey,  eradication,  and  regulatory 
program. 

. Methods  Improvement 
No  recommendation. 


MEDITERRANEAN  FRUIT  FLY 


- 10  - 


r- 

m 

o\ 


M 

<y 

>* 

T-i 

a 

o 

CO 

•i-i 


June  30,  1957 


GPO  807603—10 


MEDITERRANEAN 
FRUIT  FLY  CONTROL 

> JL  *1 

S 


PROGRAM  ANNUAL  REPORT 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 
PLANT  PEST  CONTROL  DIVISION 
WESTERN  REGION 


GPO  974937 


* 


* 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 
PLANT  PEST  CONTROL  DIVISION 
WESTERN  REGION 


ANNUAL  PROGRAM  REPORT 
MEDITERRANEAN  FRUIT  FLY  CONTROL 

July  1,  1956  - June  30,  1957 


Cooperating  Agencies : 

Arizona  State  Department  of  Agriculture 
California  State  Department  of  Agriculture 
California  County  Departments  of  Agriculture 


October  30,  1957 
Oakland,  California 


Jim  R.  Dutton 
Regional  Supervisor 


TABLE  OF  CONTENTS 

Page  No. 

INTRODUCTORY 

Statement  of  Problem  1 

Program  Justification  Statement  1 

Program  Objective  1 

PROGRAM  HISTORICAL  INFORMATION  1 

PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

Planning  and  Direction  2 

Technical  Assistance  2 

Survey  2 

Objective  2 

Procedures  and  Techniques  2 

Changes  Recommended  3 

Regulatory  3 

Append ix 

COOPERATIVE  AID  RECEIVED  4 

EXPENDITURES  BY  SOURCE  AND  ACTIVITY  5 

FIELD  ACTIVITIES  6 


H ' 


. . 


- 


1 


IKTHODUCTOI^ 

Statement  of  Problem 

In  the  Western  Region  there  is  no  program  of  Mediterranean 
fruit  fly  control  or  survey  as  such.  However,  in  the  States 
of  Arizona  and  California  great  interest  has  developed  in  this 
insect  on  account  of  the  discovery  of  the  infestation  in 
Florida,  As  a preventive  measure,  both  Arizona  and  California 
have  run  fruit  fly  traps  throughout  their  fruit  producing  sec- 
tions, in  order  to  discover  at  the  earliest  date  possible  any 
infestations  which  might  exist 0 The  Plant  Pest  Control  Divi- 
sion has  participated  in  this  program  only  to  the  extent  of 
furnishing  a small  amount  of  Mediterranean  fruit  fly  lure  and 
the  lending  of  Federally- owned  fruit  fly  traps  to  the  Arizona 
Commission  of  Agriculture  and  Horticulture,  and  also  the  lend- 
ing of  a considerable  number  of  plastic  traps  to  the  California 
State  Department  of  Agriculture, 

Program  Justification  Statement 

The  interest  which  these  two  states  have  taken  in  the  discovery 
of  incipient  infestations  of  the  Mediterranean  fruit  fly  is 
well  understood.  It  is,  of  course,  hoped  that  none  will  ever 
be  found  in  this  area.  But,  whether  they  do  exist  or  not,  it  is 
believed  that  a timely  trapping  program,  such  as  is  being  fol- 
lowed, is  well  justified  and  deserves  whatever  cooperation  the 
Division  can  reasonably  give. 

Program  Objective 


The  objective  of  the  program  as  carried  on  in  Arizona  and 
California  is  the  early  detection  of  any  possible  Mediterranean 
fruit  fly  infestation, 

PROGRAM  HISTORICAL  INFORMATION 

On  numerous  occasions  the  larvae  of  the  Mediterranean  fruit  fly  have 
been  intercepted  at  California  ports.  The  discovery  of  an  infesta- 
tion, therefore,  might  not  come  as  a great  surprise,  as  it  is  recog- 
nized that  the  state  is  vulnerable  to  an  invasion  by  this  pest 
through  the  shipment  of  infested  fruit.  Even  before  the  Mediterra- 
nean fruit  fly  was  found  in  Florida  in  the  spring  of  1956 > California 
was  conducting  a general  fruit  fly  trapping  program.  With  the  dis- 
covery of  the  fly  in  Florida,  the  program  was  intensified  by  both 
the  State  and  County  Departments  of  Agriculture, 
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Since  Arizona  has  a sizeable  citrus  industry,  it  is  natural  that 
their  growers  should  also  become  interested  in  the  early  discovery 
of  an  infestation  of  the  Mediterranean  fruit  fly  in  their  state  if 
any  existed,,  As  a precautionary  measure,  as  soon  as  the  fly  was 
found  in  Florida,  traps  were  placed  in  operation  by  the  Arizona 
Commission  of  Agriculture  and  Horti culture  „ 

Although  2,000  traps  were  operated  in  California  from  July  through 
October  1 956,  and  4-, 000  operated  during  the  month  of  June  1957.? 
and  300  during  similar  periods  in  Arizona,  no  Mediterranean  fruit 
flies  have  been  trapped „ 

On  this  survey  the  Arizona  Commission  of  Agriculture  and  Horticul- 
ture spent  $2,516,  the  California  State  Department  of  Agriculture 
spent  $10,000,  the  County  Departments  of  Agriculture  in  California 
$7,500,  and  the  Plant  Pest  Control  Division  contributed  equipment 
and  supplies  to  the  estimated  value  of  $l,000o  Total  expenditures 
amounted  to  $21,0l6„ 

PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

Planning  and  Direction 

All  activities  on  this  survey  program  were  under  the  direction 
of  the  Departments  of  Agriculture  of  the  states  concerned. 

Technical  Assistance 

Both  of  the  above  organizations  received  help  and  advice  on 
trapping  operations  from  the  Plant  Pest  Control  Division  and 
from  the  fruit  fly  laboratory  in  Hawaii. 

Survey 

Objective 

Since  no  infestation  of  Mediterranean  fruit  fly  is  known 
to  exist  in  either  California  or  Arizona,  the  program 
outlined  is  simply  one  of  early  detection. 

Procedures  and  techniques 

Plastic  traps  and  lures  are  the  main  method  of  detection 
used;  however,  this  is  supplemented  to  some  extent  by  the 
cutting  of  fruit  and  inspection  for  larvae. 
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Changes  recommended 

Every  effort  should  "be  made  to  develop  more  effective 
lures  and  "better  traps,  or  entirely  new  methods  of 
detection  he  devised. 

Regulatory 

This  entire  program  was  one  of  survey  as  outlined  above . ^ 
Since  there  were  no  flies  found,  there  have  been  no  eradica' 
tion  or  control  activities,  nor  has  there  been  any  need  for 
regulatory  action. 
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Limited  to  direct  appropriation , allotments  from  other  sources ^ services  and  supplies  for  which 
there  is  an  actual,  cash  expenditure . 

**■  limited,  to  services  incidental  to  other  activities  for  which  only  an  estimated  value  is  available  0 
Use  of  Federally” owned  fruit  fly  traps  and  small  amount  of  baito 
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Statement  of  Problem 


On  July  2k,  1956^  an  employee  of  the  Los  Angeles  County 
Department  of  Agriculture  took,  a specimen  of  the  melon  fly, 
Dacus  cucurbitae,  from  a fruit  fly  trap  he  was  operating  on 
the  campus  of  the  University  of  California  at  Los  Angeles. 

The  fly  was  a non-gravid  female . It  appeared  to  be  in  the 
usual  condition  of  a live  fly  having  been  drowned  in  a wet- 
bait  type  trap. 

The  trap  in  which  this  fly  was  taken  was  being  operated  for 
the  purpose  of  detecting  the  possible  presence  of  fruit  flies 
such  as  the  Mexican,  Mediterranean,  Oriental  and  melon.  A 
hurried,  but  thorough,  larval  inspection  of  the  University 
grounds  was  made,  and  additional  traps  set  out  in  the  surround- 
ing area  as  rapidly  as  possible.  No  melon  fly  larvae  could  be 
found  and  no  other  melon  flies  were  trapped. 

The  melon  fly  has  long  been  known  for  the  injury  it  can  inflict 
upon  some  fruits  and  many  vegetables.  Although  no  other  evi- 
dence of  its  presence  in  California  could  be  detected,  the  very 
fact  that  one  fly  had  been  trapped  was  sufficient  evidence  that 
an  incipient  infestation  of  this  pest  had  been  established.  If 
this  incipient  infestation  was  to  be  eradicated,  prompt  action 
was  needed.  Accordingly,  an  eradication  program  was  developed 
which  included  trapping,  spraying  and  host  inspection.  It  was 
continued  throughout  the  fiscal  year  in  cooperation  with  the 
State  and  County  Departments  of  Agriculture. 

Apparently  the  campaign  was  a complete  success.  No  other  melon 
flies  were  trapped,  nor  were  any  infested  melon  fly  hosts  dis- 
covered. 

Program  Justification  Statement 

Prior  to  the  discovery  of  the  melon  fly  in  the  trap  in  Los 
Angeles,  this  fruit  and  vegetable  pest  was  not  known  to  exist 
in  the  United  States.  Its  ability  to  cause  extensive  injury 
to  many  hosts  of  economic  importance,  however,  had  been  well 
authenticated.  In  Hawaii,  it  is  one  of  the  most  destructive 
pests.  Wherever  it  is  established,  the  normal  production  of 
many  fruits  and  vegetables  is  continued  only  under  great  handi- 
cap and  additional  expense.  In  view  of  the  damage  this  pest 
could  cause  to  California’s  extensive  fruit  and  vegetable  in- 
dustry, prompt  action  designed  to  eradicate  the  incipient  in- 
festation was  indicated. 
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Program  Objective 


The  sole  objective  of  the  program  was  to  eradicate  the  melon 
fly  from  the  United  States.  As  nothing  was  known  of  the  ex- 
tent of  the  problem  beyond  the  taking  of  the  one  fly  in  Los 
Angeles  County,  it  was  decided  to  concentrate  all  trapping, 
inspection  and  spraying  activities  in  that  area  during  the 
early  part  of  the  campaign.  Traps  were  operated,  however,  by 
other  County  Departments  of  Agriculture  throughout  the  State. 

As  no  additional  flies  were  found,  all  eradication  activities 
were  carried  out  in  Los  Angeles  County. 

PROGRAM  HISTORICAL  INFORMATION 

The  melon  fly,  of  possible  Indo -Malayan  origin  is  known  to  exist 
in  Australia,  Ceylon,  Southern  China  in  the  area  of  Canton,  Hong 
Kong,  and  Macao,  in  Formosa,  Hawaiian  Islands,  Japan,  Java, 

Philippine  Islands,  Singapore,  and  the  Island  of  Timor.  World- 
wide, there  are  79  plants  which  are  listed  as  larval  hosts. 

PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 
Planning  and  Direction 

The  melon  fly  eradication  campaign  was  a cooperative  venture 
conducted  by  the  Agricultural  Department  of  Los  Angeles  County, 
the  California  State  Department  of  Agriculture  and  the  Plant 
Pest  Control  Division.  Each  organization  assumed  certain  well 
defined  duties  and  areas  of  operation.  Each  organization  ful- 
filled its  obligations c At  frequent  intervals  during  the  year 
the  cooperators  reviewed  the  progress  of  the  program  and  made 
such  minor  adjustments  as  conditions  warranted. 

Before  the  program  got  under  way  the  facilities  of  each  co- 
operator  were  surveyed.  Traps  were  needed  at  once.  The  Divi- 
sion had  some  glass  traps  available  and  these  were  put  into 
use  without  delay.  The  Division  likewise  had  a few  employees 
with  fruit  fly  trapping  experience.  These  employees  were  as- 
signed to  the  program  and  remained  on  this  work  until  substi- 
tutes could  be  recruited  and  trained.  The  Plant  Pest  Control 
Division  was  prompt  in  hiring  five  trap  operators  and  in  furn- 
ishing a year’s  supply  of  melon  fly  bait  for  all  traps  operated 
by  the  three  cooperators.  It  also  purchased  for  use  on  the  pro- 
gram approximately  3>000  plastic  traps.  The  Division's  contri- 
bution to  the  program  amounted  to  $20, 855° 

The  Agricultural  Department  of  Los  Angeles  County  assigned 
several  employees  to  the  problem  of  trap  operation  and  host 
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inspection,.  In  addition,  it  furnished  office  space  and  cler- 
ical assistance  during  the  early  weeks  of  the  campaign.  The 
County’s  contribution  amounted  to  $32,808. 

The  California  State  Department  of  Agriculture,  in  addition 
to  assuming  a large  part  of  the  responsibilities  for  the  op- 
eration of  traps  and  making  inspections  for  infested  hosts, 
was  entirely  responsible  for  the  application  of  sprays  in  the 
treatment  area.  The  State  Department  of  Agriculture  eixpended 
$135*^72  on  the  campaign. 

Technical  Assistance 

The  Entomology  Research  Section  laboratory  at  Honolulu  rend- 
ered invaluable  aid  in  recommending  a specific  bait  for  use 
in  the  traps  and  also  through  consultation  with  Messrs. 
Christenson  and  Steiner  on  various  problems  involved. 

Survey 


The  trapping  operations  conducted  on  this  program  could  be 
classified  as  "survey"  effort.  The  purpose  was  to  discover 
additional  infestations,  if  any  existed.  None,  however,  were 
found. 

The  cooperative  program  in  Los  Angeles  County  continued  from 
August  K,  1956  to  April  30*  1957°  As  no  additional  flies 
were  trapped  and  no  infested  fruit  found,  it  was  decided  to 
discontinue  the  program  in  Los  Angeles  County  as  of  April  30. 
Surveys  in  southern  California  were  continued  by  the  Plant 
Pest  Control  Division  on  a limited  scale,  however,  until 
June  30 o The  California  State  Department  of  Agriculture,  in 
cooperation  with  several  county  organizations,  plans  to  con- 
tinue to  operate  fruit  fly  traps  over  much  of  the  State.  At 
the  peak  of  the  program  8,009  traps  were  in  operation.  Trap 
days  during  the  period  amounted  to  1,771*667  on  7*687  proper- 
ties. 

Eradication 


In  addition  to  trapping  and  host  inspection  throughout  the 
entire  period,  eradication  sprays  were  applied  and  possible 
host  fruits  and  vegetables  collected  by  personnel  of  the 
California  State  Department  of  Agriculture.  In  this  respect 
^*133  host  plants  were  sprayed  on  3*11^-  properties. 
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Regulatory 


On  this  rather  unusual  program  there  was  no  interstate  quaran- 
tine involved.  The  area  where  the  one  fly  was  trapped  was 
largely  a consuming  rather  than  a producing  one.  Had  it  devel- 
oped that  a widespread  infestation  existed,  proper  regulatory 
safeguards  could  have  been  put  into  operation  without  delay. 

The  Bureau  of  Plant  Quarantine  of  the  California  State  Depart- 
ment of  Agriculture  and  the  Counties,  however,  did  maintain  an 
active  regulatory  program  to  prevent  the  spread  of  the  melon 
fly.  On  this  activity  $^5*735  "was  spent  by  the  State  and  County 
organizations . 

Methods  Improvement 


The  best  known  trapping  and  inspection  techniques  were  employed. 
The  old  McPhail  wet-bait  and  the  new  dry  Steiner  traps  were  used. 
Likewise,  both  types  of  bait  were  exposed. 


Other 

Cooperation  received  from  the  State  and  County  Departments  of 
Agriculture  was  excellent. 
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actual  cash  expenditure. 

**  Limited  to  services  incidental  to  other  activities  for  which  only  an  estimated  value  is  available. 
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* Limited  to  direct  appropriation,  allotments  from  other  sources,  services  and  supplies  for  which  there  is  an 
actual  cash  expenditure . 

**  Limited  to  services  incidental  to  other  activities  for  which  only  an  estimated  value  is  available. 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
Agricultural  Research  Service 
Plant  Pest  Control  Division 


D- 
LT\ 
ON 
i — i 


u 

cd 

0 

>h 

rH 

cd 

o 

cq 

ft 


vo 

C'— 

ON 

r- 

cn 

o 

co 

o 

vo 

i — 1 

m 

Lf\ 

vo 

o 

VO 

H 

H 

«\ 

•N 

on  - 

CO 

t I 

m 

D— 

~=t 

IH- 

*\ 

1 I 

CQ 

H 

Eh 

H 

> 

H 

EH 


ft. 


w 

bO 

d 

d 

*H 

•H 

ft 

ft 

cd 

cd 

d 

d 

ft 

EH 

CO 

o 

ft 

ft 

0 

cd 

t Q 

d 

d 

<d 

0 

-p 

0 

3s 

d 

i>s 

cd 

CQ 

*H 

cd 

d 

0 

■d 

d 

ft 

tH 

0 

CQ 

ft 

CQ 

-P 

ft 

ft 

CQ 

d 

ft 

cd 

d 

CQ 

0 

cd 

d 

cd 

CQ 

-P 

ft 

d 

-p 

0 

0 

d 

O 

-p 

>5 

cd 

d 

ft 

■P 

ft 

ft 

cq 

o 

bO 

d 

ft 

0 

szj 

0 

d 

•H 

d 

•(”1 

ft 

-P 

0 

-P 

0 

JLj 

O 

CQ 

d 

,0 

p 

d 

O 

0 

ft 

rd 

ft 

3 

a 

o 

d 

CQ 

ft 

ft 

d 

>> 

O 

o 

0 

ft 

0 

cd 

tiO 

tiO 

fd 

d 

d 

cd 

i — 1 

cd 

0 

0 

d 

cd 

d 

ft 

£ 

rQ 

0 

-p 

0 

cd 

s 

s 

> 

o 

> 

d 

3 

d 

Eh 

< 

EH 

s 

d 

o 

*H 

hQ 

0 

ft 


7 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 
PLANT  PEST  CONTROL  DIVISION 


SOUTHERN  REGION 


ANNUAL  PROGRAM  REPORT 
MEXICAN  FRUIT  FLY 
July  1,  1956  - June  30,  1957 


Cooperating  Agencies : 

Regulatory,  Control,  Research,  and  Extension  Agencies  of 

the  Affected  States 


OEC  6 

Gulfport, 


1357 

Mississippi 


C.  C.  Fancher 
Regional  Supervisor 


TABLE  0?  CONTENTS 


Page  No. 

I . INTRODUCTORY 

A.  Statement  of  Problem 

B.  Program  Justification  Statement 

C.  Program  Objective . . 

D.  Changes  from  Work  Plan  .... 

E.  Status  of  Infestation.  .... 

II.  PROGRAM  HISTORICAL  INFORMATION  . . 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction  .... 

B.  Technical  Assistance  

C . Survey  

D.  Eradication  or  Control  .... 

E.  Regulatory  ....  

F.  Methods  Improvement 

G.  Other.  ....  


Appendix 

Mexican  Fruit  Fly  (Map)  5 


4>  u>  u>  to  k>  ro  to  to  to  I— 1 h- 1 i — 1 


INTRODUCTORY 


A.  Statement  of  Problem 

The  Mexican  fruit  fly,  Anastrepha  ludens,  an  insec c native  to 
northeastern  Mexico,  attacks  a wide  variety  of  fruit,  including 
citrus,  mangoes,  quince,  peaches,  sapotes,  pears,  apples,  and 
pomegranates.  This  insect  is  a strong  flier,  and  is  easily 
carried  on  infested  fruits  and  all  types  and  kinds  of  trans- 
portation conveyances.  So  long  as  the  primary  infestation  in 
Mexico  exists,  the  chief  concern  of  Plant  Pest  Control  officials 
is  preventing  the  general  spread  of  this  fly  into  and  within 
the  United  States.  In  recent  years,  fruit  losses  in  Texas 
attributable  to  this  fly  have  been  very  low. 

B.  Program  Justification  Statement 

The  problem  varies  considerably  from  season  to  season,  being 
contingent  upon  the  number  of  flies  crossing  the  Rio  Grande, 
the  volume  of  fruit  produced,  and  other  related  factors. 

Program  activities  involve  (1)  the  operation  of  traps  to 
provide  an  index  as  to  probable  degree  of  infestation,  (2) 
rigid  inspections  of  orchards  for  larval  infestations,  and  (3) 
the  treatment  of  fruit  in  the  packing  plants  by  means  thac  will 
safeguard  other  fruit  areas  from  infestation.  These  and  other 
related  services  are  accomplished  through  the  enforcement  of 
the  provisions  of  Quarantine  No.  64  regulating  the  movement  of 
host  fruit  from  the  infested  areas.  The  enforcement  of  this 
quarantine  is  the  responsibility  of  the  Plant  Pest  Control 
Division.  When  the  operation  of  road  stations  becomes  necessary, 
the  Texas  Department  of  Agriculture  furnishes  a part  of  the 
personnel  required  to  accomplish  this  inspection.  It  is  the 
responsibility  of  the  Texas  citrus  industry  to  construct,  main- 
tain, and  operate  treatment  rooms  in  the  various  packing  houses 
that  are  located  throughout  the  areas  under  quarantine. 

C.  Program  Objective 

This  insect  is  known  to  fly  considerable  distances  in  search  of 
suitable  hosts  in  which  to  reproduce,  and  at  present  there  is 
no  economic  method  of  preventing  its  northward  migration  into 
the  citrus  groves  of  southern  Texas.  The  objective  of  the 
Mexican  fruit  fly  control  in  the  United  States,  therefore,  is 
the  prevention  of  the  spread  of  this  insect  to  other  fruit- 
growing sections.  To  date,  the  enforcement  of  Federal-State 
quarantines  regulating  movement  of  citrus  fruit  from  regulated 
to  non-regulated  areas  has  been  highly  successful. 

D.  Changes  from  Work  Plan 

No  changes  in  work  plans  were  made. 


E.  Status  of  Infestation 
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Migration  of  the  Mexican  fruit  fly  usually  begins  in  November 
or  December  of  each  year,  with  larval  infestations  detected 
around  March  1.  This  year  was  no  exception. 

Most  of  the  adults  trapped  and  all  larval  infestations  found 
this  year  were  confined  to  the  three  lower  Rio  Grande  Valley 
counties.  Inspections  made  outside  the  presently  regulated 
area  were  all  negative. 

II.  PROGRAM  HISTORICAL  INFORMATION 

The  Mexican  fruit  fly  was  first  discovered  in  the  lower  Rio  Grande 
Valley  of  Texas  during  the  spring  of  1927.  As  far  as  can  be  deter- 
mined, this  was  its  first  entrance  into  the  United  States.  It 
has  been  a problem  to  Mexican  fruit  growers  of  northeastern  Mexico 
for  a very  long  time. 

From  1927  through  the  late  1930 ?s,  the  Mexican  fruit  fly  activities 
were  conducted  on  the  basis  of  eradication.  Host-free  periods  were 
maintained,  grove  sanitation  enforced,  spray  applied,  and  alternate 
host  plants  were  destroyed.  When  it  was  definitely  established 
that  reinfestations  were  the  result  of  annual  migrations  of  the 
adult  Mexican  fruit  fly  from  the  infested  areas  of  Mexico  into 
the  citrus  groves  of  Texas,  the  control  approach  became  one  of 
containment  and  prevention  of  spread,  rather  than  eradication.  This 
policy  has  been  in  effect  until  the  present.  The  Mexican  fruit  fly 
is  a very  serious  citrus  pest  and  can  cause  great  damage  when  not 
controlled. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction 

Program  planning  was  directed  by  Regional,  Area,  and  Sub-Area 
Supervisors,  and  District  personnel.  All  phases  of  the  wont 
were  planned,  timed,  and  coordinated  according  to  needs,  i.e., 
trapping,  grove  inspection,  treatment,  and  certification  during 
definite  and  specific  periods  of  the  harvesting  and  shipping 
season.  District  leaders  directed  field  activities  in  their 
respective  districts. 

B.  Technical  Assistance 

Research  workers  gave  valuable  assistance  during  the  year  by 
authorizing  post-package  treatment  of  unwrapped  but  waxed  citrus 
in  all  containers  except  the  polyethylene  bag. 

Program  personnel  assisted  research  workers  in  the  area  during 
the  year  on  ethylene  dibromide  fumigation  experiments. 
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C.  Survey 

The  objective  was  to  determine  the  presence  of  adult  flies  in 
the  groves  and  larvae  in  the  fruit  through  the  operation  of 
traps  and  gsove  inspections.  The  presence  or  absence  of  in- 
festations determined  whether  or  not  treatment  of  fruit  moving 
to  free  areas  was  necessary. 

The  method  of  survey  used  was  the  operation  of  traps  throughout 
the  citrus  area  and  examination  of  fruit  in  the  groves. 

Traps  were  operated  on,  298  properties  in  6 counties,  and  larval 
inspections  were  made  in  2,310  groves  throughout  the  counties 
of  the  regulated  area  and  in  several  counties  outside,  but  near 
the  regulated  area.  Infestations  were  found  on  73  properties 
by  larval  inspections  and  51  properties  by  trap  inspections. 

No  commercial  loss  occurred  in  the  1956-57  crop,  as  most  of  the 
crop  was  harvested  by  the  time  infestations  became  heavy. 

A more  effective  lure  is  needed  for  use  in  trapping  the  Mexican 
fruit  fly. 

D.  Eradication  or  Control 

The  approach  for  the  past  several  years  has  been  one  of  contain- 
ment and  prevention  of  spread,  rather  than  eradication. 

The  vapor-heat  method  of  sterilization  was  used  for  many  years 
but  has  now  been  largely  replaced  by  the  ethylene  dibromide 
fumigation  method  of  sterilization  developed  a feTw  years  ago. 

This  new  treatment  consists  of  fumigating  the  fruit  in  properly 
constructed  gas  tight  rooms  for  an  exposure  period  of  2 hours. 

During  the  1956-57  crop  season,  162,149  boxes  (70  lbs.  equivalent) 
were  treated  before  shipment  from  regulated  areas,  of  which  ~ 
134,375  boxes  were  shipped  to  California. 

Changes  recommended  include  approval  to  treat  citrus  with  EDB 
in  polyethylene  bags,  fumigation  of  bulk  citrus  in  trucks,  and 
post-package  treatment  in  metal-lined  van  trucks. 

E.  Regulatory 


Certification  activities  included  the  enforcement  of  lederal- 
Staie  quarantines  regulating  movement  of  citrus  fruit  from  the 
regulated  area  to  noninfested  areas. 

Inspection  certificates  and  permits  were  issued  for  movement  of 
fruit  only  after  negative  grove  inspections,  negative  trapping 
results,  or  approved  treatment. 
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Fruit  from  noninfested  properties  was  allowed  free  movement 
from  the  quarantined  area,  while  treatment  was  required  of 
162,149  boxes  (70  lbs.  equivalent)  from  infested  properties. 

It  is  recommended  that  the  Master  permit  be  replaced  by  the 
rubber  stamp  certificate  on  individual  containers  and  on  waybills 
or  truck  invoices. 

F.  Methods  Improvement 

The  amended  Mexican  fruit  fly  quarantine  which  is  to  be  in 
effect  next  year  will  provide  better  control  than  has  been 
possible  under  the  old  quarantine,  as  treatment  will  be  required 
after  specified  dates  thus  eliminating  certification  based  on 
results  of  grove  inspections. 

No  new  methods  or  materials  were  designed  during  the  year  other 
than  approval  of  post-package  treatment  of  citrus  previously 
mentioned  in  this  report. 

G.  Other 

During  this  fiscal  year,  the  citrus  industry  of  Texas,  as  has 
been  true  in  the  past,  gave  satisfactory  cooperation  dealing 
with  the  phases  of  the  program  with  which  it  is  responsible. 
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INTRCDUCTORY 

Statement  of  Problem 

The  Mexican  fruit  fly  is  not  established  in  Arizona  or  California 
although  flies  have  been  trapped  on  several  occasions  in  an 
area  close  to  the  International  Border  in  California.  Re- 
liable data  indicate  that  these  flies  move  into  California  from 
northern  Mexico  as  a result  of  infested  fruit  having  been  ' 

shipped  from  the  interior  to  the  cities  of  northern  Baja 
California.  The  purpose  of  this  control  program  is  to  pre- 
vent the  establishment  of  this  Important  fruit  pest  in  an  area 
noted  for  its  great  fruit  production.  Here  are  produced  much 
of  the  nations ’s  citrus , peaches , pears  and  many  other  favored 
hosts  of  this  insect.  If  established  here  its  control  would 
add  another  expense  to  an  industry  already  burdened  with 
high  production  costs . Any  reasonable  expenditure  de- 
signed to  prevent  the  introduction  of  the  Mexican  fruit  fly 
into  Arizona  and  California  is  justified  on  account  of  the 
protection  the  program  affords  all  American  fruit  growers . 

Program  Justification  Statement 

The  Mexican  fruit  fly  has  long  been  known  for  its  ability  to 
infest  fruit  and  inflict  serious  injury  in  commercial  fruit 
plantings  throughout  Mexico  and  in  southern  Texas . This  in- 
sect is  spread  primarily  through  its  migratory  habits  and 
by  the  shipment  of  infested  fruit.  Owing  to  the  lack  of  a 
wild  host  on  the  West  Coast  of  Mexico,  from  whence  it  could 
migrate  northward,  and  to  the  absence  of  good  transportation 
facilities  by  which  infested  fruit  could  be  moved  near  the 
International  Border,  this  pest  was  not  known  to  be  in 
northwest  Mexico  prior  to  1953-  Early  in  January  of  1954* 
however,  flies  were  trapped  in  Tijuana,  Mexico,  and  later  in 
the  year  across  the  line  in  California.  Since  the  date  of 
the  first  discovery  of  this  pest  there , traps  have  been  run 
in  Baja  California,  and  an  active  spray  campaign  conducted. 

Traps  have  also  been  operated  and  sprays  applied  in  southern 
California  with  the  result  that  while  additional  flies  have 
been  trapped  no  infested  fruit  has  been  discovered  in 
California.  It  is  believed  this  campaign  has  prevented  the 
Mexican  fruit  fly  from  becoming  established  in  the  foremost 
fruit  producing  states  of  the  nation. 
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Steps  have  been  taken  to  lessen  the  amount  of  infested  fruit 
being  brought  to  the  border  cities  in  Mexico , but  as  good  as 
these  precautions  are,  trapping  has  shown  that  some  infested 
fruit  does  excape  detection,  and  flies  occasionally  are 
trapped  in  southern  California . The  trapping  of  these  fruit 
flies  indicates  the  necessity  of  continuing  with  preventive 
) programs  in  this  area. 

Program  Objective 

In  discussing  the  activities  of  the  Mexican  fruit  fly  con- 
trol program  it  should  be  remembered  that  people  carry  fruit 
on  trains,  planes,  motor  vehicles  and  ships  from  the  southern 
part  of  Mexico  to  the  border  areas . Much  of  this  fruit  is 
infested  with  the  Mexican  fruit  fly  and  is  capable  of  es- 
tablishing infestations  In  localities  close  to  our  fruit 
growing  sections.  Our  problem  is  (l)  to  prevent  these  in- 
festations from  becoming  established  In  the  United  States, 
and  (2) 'if  established  to  eradicate  them  as  rapidly  as 
possible  c 

During  the  year  under  discussion  this  program  has  been 
followed s In  a buffer  area  along  the  International  border 
on  the  California  side,  traps  have  been  operated  on  a 
regular  schedule  and  the  foliage  of  trees,  in  the  more 
susceptible  areas  kept  covered  with  poison  spray.  The 
current  year's  program  is  closely  aligned  with  the  long- 
range  objective. 

Deviations  from  Work  Plans 

The  only  item  outlined  in  this  year’s  work  plan  which  was  not 
followed  as  proposed  has  been  the  partial  elimination  of  the 
trapping  program  in  Arizona,  No  flies  have  been  trapped  there 
and  it  did  not  appear  essential  that  traps  be  run  after 
December  1956,  Fruit,  however,  was  inspected  in  Arizona 
Groves . No  larvae  were  found , 

PROGRAM  HISTORICAL  INFORMATION 

Although  the  Mexican  fruit  fly  has  long  been  a problem  in  southern 
Texas , it  was  not  known  to  be  in  northwest  Mexico  or  southern 
California  until  1954-  The  operation  of  traps  and  inspection  of 
market  fruit  established  its  presence  in  Tiyuana,  Mexico  in 
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January  of  that  year,  and  later  flies  were  found  in  southern 
California.  The  reason  why  this  fruit  pest  had  not  been  present 
at  an  earlier  date  is  on  account  of  the  very  limited  trans- 
portation facilities  which  existed  in  the  area  prior  to  that 
date.  Since  1954 , however , northern  Baja  California  has  enjoyed 
all  forms  of  modern  transportation , including  first  class  air  and 
sea  schedules  and  greatly  improved  highways . One  result  is  that 
host  fruits  of  the  Mexican  fruit  fly  are  regularly  intercepted 
at  the  airport,  seaport  and  at  the  road  stations. 

During  this  past  year  more  flies  were  trapped  in  northern 
Mexico  than  during  any  previous  similar  period.  These  findings 
indicate  that  the  conditions  which  first  occasioned  the  in- 
ception of  the  program  have  not  changed,  and  that  it  needs  to  be 
continued  if  the  Mexican  fruit  fly  is  to  be  prevented  from  be- 
coming another  pest  to  combat  in  American  orchards . 

ROGRAM  ACTIVITY  DURING  FISCAL  YEAR 
Planning  and  Direction 

Little  or  no  change  was  made  in  the  basic  plan  of  field 
operations . Traps  were  operated  by  Federal  personnel  and 
fruit  inspected  on  schedule.  The  general  direction  of  the 
work  in  this  Region  was  under  the  Area  Supervisors  of 
Arizona  and  California,  who  worked  in  close  cooperation 
with  the  Departments  of  Agriculture  of  the  states  in- 
volved. The  activities  of  the  states  and  counties  were 
under  the  supervision  of  appropriate  officials . 

In  view  of  the  fact  that  this  program  appears  to  be  one  for 
the  prevention  of  establishment  of  infestation  in 
Arizona  and  California,  and  as  the  program  seems  to  be 
accomplishing  its  objective,  the  following  actions  are 
recommended  for  the  coming  years 

Continue  trapping  and  inspection  activities  to  dis- 
cover incipient  infestations. 

Provide  insecticides  for  spray  applications  in  the 
susceptible  areas . These  sprays  to  be  applied  by 
California  State  Department  of  Agriculture  personnel. 

Provide  replacement  of  traps  being  operated  by  both 
Federal  and  State  organizations  which  are  lost  through 
vandalism  or  damaged . 
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Technical  Assistance 

Mr.  Wo  E.  Stone  of  the  Mexico  City  Laboratory  visited  the 
area  of  operation  on  two  occasions.  His  organization  has 
assisted  in  the  program  by  attempting  to  find  an  improved 
lure*  test  both  wild  and  cultivated  fruits  for  suscepti- 
bility to  infestation  of  the  Mexican  fruit  fly  and  advisihg 
on  the  general  overall  program. 

Program  personnel  have  assisted  the  State  and  Counties  in 
laying  out  their  programs  and  applying  proper  techniques 
in  trapping*  spraying  and  inspection. 

Extensive  trapping  in  an  effort  to  detect  the  possible 
presence  of  Mexican  fruit  fly  is  carried  on  continuously 
throughout  the  year.  New  lures*  traps  and  other  methods 
of  detection  are  constantly  under  trial  or  discussion  in 
an  effort  to  assure  complete  protection  against  any  pos- 
sible incipient  outbreak. 

The  detection  program  presently  followed  will  be  continued 
this  coming  year*  with  the  hope  that  a more  effective  lure 
and/or  trap  may  be  developed. 

Eradication  or  CQni,rol^Pre3£entiQn  jof  Establishment) 

The  whole  program  is  designed  as  a preventive  against 
establishment  of  the  Mexican  fruit  fly  in  the  area  under 
discussion.  Traps  are  operated  and  fruit  examined  to  dis- 
cover the  presence  of  flies . Sprays  are  applied  to  kill 
any  that  may  be  present  before  they  have  time  to  oviposit 
in  the  fruit. 

Regulatory 

There  were  no  interstate  regulatory  activities  involved. 

The  Bureau  of  Plant  Quarantine*  California  State  Department 
of  Agriculture*  and  several  of  the  southern  Counties*  how- 
ever* maintained  a strict  intrastate  quarantine.  These 
activities  required  the  expenditure  of  $46*735.00. 

Methods  Improvement 

The  following  three  recommendations  are  made  for  improving 
the  program’s  field  activities" 
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It  is  a recognized  fact  that  the  present  brown  sugar 
and  water  lure  being  used  in  the  traps  is  not  very 
effective.  Since  the  presence  of  flies  is  detected 
by  traps  a much  better  lure  is  greatly  needed . 

This  recommendation  has  as  its  objective  the  pre- 
vention of  establishment  of  the  Mexican  fruit  fly  in 
northern  Mexico  and  southern  California.  Although 
the  trees  on  both  sides  of  the  International  Border 
have  been  kept  covered  with  spray,  it  is  evident 
from  trap  recoveries  that  the  spray  is  not  killing 
the  flies  very  rapidly.  A much  faster  killing  in- 
secticide would  be  a welcome  addition  to  the 
program . 

In  order  to  have  a poison  spray  cover  available  at 
all  times  throughout  the  year  frequent  applications 
of  spray  are  necessary.  A spray  which  would  be  more 
effective  over  a longer  period  would  be  a distinct 
advantage  to  the  program. 

Other 


Cooperation  received  during  reporting  year: 

The  Bureau  of  Entomology,  California  State 
Department  of  Agriculture,  is  actively  en- 
gaged in  the  program  with  all  of  its  exten- 
sive facilities . This  organization  operates 
traps,  makes  all  the  spray  applications, 
examines  fruits,  treats  soil,  and  identifies 
all  the  specimens  collected.  Its  budget  for 
1956-57  amounted  to  $82,836.00. 

The  County  of  San  Diego  likewise  operates 
traps  and  makes  fruit  inspections . Its  di- 
rect expenditure  for  Mexican  fruit  fly  control 
was  $21,730.00.  Imperial  County  contributed  to 
the  program  in  the  form  of  furnishing  office 
space  at  El  Centro,  California,  in  the  esti- 
mated amount  of  $1,000.00 

In  Arizona,  some  small  assistance  is  received 
from  the  Department  of  Agriculture  for  the 
operation  of  traps  and  the  inspection  of  host 
fruits . In  view  of  the  absence  of  known 
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infestation,  however , this  assistance  is  not 
on  a planned  program  basis  and  no  employee  is 
regularly  assigned  to  these  duties . 

It  appears  that  the  assistance  being  given  on 
this  program  by  the  State  Departments  of 
Agriculture  of  Arizona  and  California  and  the 
Counties  involved  is  adequate  and  need  not  be 
increased  during  the  forthcoming  year0 
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Limited  to  direct  appropriation,  allotments  from  other  sources),  services  and  supplies  for  which  there  is 
an  actual  cash  expenditure. 

Limited  to  services  incidental  to  other  activities  for  which  only  an  estimated  value  is  available . 
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INTRODUCTORY 
Statement  of  Problem 

The  Mexican  fruit  fly  is  native  to  Northeastern  Mexico  where  it  has  long 
been  a problem  to  Mexican  fruit  growers.  It  attacks  a variety  of  fruits, 
such  as  citrus,  mangoes,  sapotes,  peaches,  pears,  apples,  quince,  pomegranates, 
and  many  other  hosts.  It  has  spread  throughout  the  Republic  of  Mexico  to 
where  in  recent  years  it  has  become  established  on  the  West  Coast  as  far  north 
as  the  City  of  Hermosillo  in  the  State  of  Sonora.  Other  significant  finds 
were  the  trapping  of  the  insect  at  Tijuana  and  Mexicali,  Baja  California,  in 
1954#  The  immediate  problem  is  to  prevent  the  insect  from  becoming  established 
in  the  northern  part  of  the  states  of  Sonora  and  of  Baja  California,  Mexico, 
and  eventually  reaching  the  fruit  growing  sections  of  the  adjoining  states  of 
Arizona  and  California.  The  current  losses  to  the  citrus  and  mango  fruit 
growers  of  Eastern  Mexico  where  the  Mexican  fruit  fly  is  well  established  run 
from  an  estimated  eight  percent  to  thirty-eight  percent  of  the  crops.  No  eco 
nomic  losses  to  the  fruit  industry  have  occurred  in  Baja  California,  Mexico, 
or  California,  U.S.A. , since  fruit  flies  have  been  trapped  only  in  these  areas, 
and  no  infestations  have  been  permitted  to  become  established. 

Program  Justification 

Northern  Sonora  and  Baja  California,  Mexico,  are  not  known  to  have  an 
established  infestation  of  Mexican  fruit  fly  at  this  time,  and  inasmuch  as 
these  two  states  border  on  the  states  of  Arizona  and  California,  U.S.A. , an 
infestation  of  Mexican  fruit  fly  in  this  part  of  Mexico  would  represent  a real 
threat  to  the  fruit  industries  of  both  Arizona  and  California, 

Realizing  the  economic  losses  that  would  be  suffered,  a joint  program  of 
surveys  and  inspections  has  been  established  to  detect  the  presence  of  the  fly. 

If  the  presence  of  the  fly  is  indicated,  eradication  is  the  immediate  objective 
by  spraying  of  infested  areas  with  a formulation  of  malathion  and  yeast. 

Under  the  authority  of  the  Mexican  Quarantine  #2,  inspections  are 
maintained  at  road  stations  and  other  strategic  points  for  the  interception 
of  susceptible  fruit  fly  material.  All  of  these  operations  are  conducted 
under  the  joint  authority  of  a "Memorandum  of  Understanding"  between  the  Agricul- 
tural authorities  of  both  republics.  They  are  likewise  cooperatively  super- 
vised and  financed. 

Program  Objective 

The  long  term  objective  is  (a)  to  prevent  the  Mexican  fruit  fly  from 
becoming  established  in  Northern  Sonora  and  Baja  California,  Mexico,  and 
ultimately  into  the  States  of  Arizona  and  California,  by  a system  of  surveys 
and  trapping  operations  in  these  areas,  coordinated  with  an  intensive  eradi- 
cation program  where  the  flyfs  presence  is  indicated;  (b)  to  prevent  the 
reintroduction  of  the  pest  into  the  area  by  a system  of  inspection  stations 
at  strategic  points  on  the  highways  and  railroads  into  the  territory,  as  well 
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as  daily  inspections  of  all  passenger,  express,  and  freight  traffic  at  rail- 
way freight  terminals,  airports,  and  seaports,  coupled  with  inspection  of 
postal  receipts  at  the  principal  postoffices. 

To  accomplish  the  long  range  objective,  fruit  fly  traps  are  operated  the 
year  round  in  Baja  California  to  detect  the  presence  of  adult  flies.  Coupled 
with  the  trapping  operations  are  grove  inspections  of  dropped  fruit  to  see  if 
fruit  fly  larvae  are  present.  An  all-out  fruit  fly  eradication  spray  program 
is  being  conducted  and  is  based  on  the  findings  of  trapping  operations  or 
grove  inspections. 

Two  highway  inspection  stations  are  in  operation,  one  at  San  Luis,  and 
the  other  at  Benjamin  Hill,  Sonora.  A fumigation  chamber  is  operated  at  Ben- 
jamin Hill  for  the  treatment  of  commercial  shipments  of  citrus  fruits  and 
mangoes  from  the  fruit  fly  infested  areas  of  Mexico. 

Mexican  fruit  fly  inspections  are  also  coordinated  with  pink  bollworm 
inspections  of  railway  traffic  and  cargo  at  Benjamin  Hill  which  is  a function 
of  the  pink  bollworm  program.  Daily  inspections  of  passengers,  baggage,  and 
express  receipts,  as  well  as  cargo  shipments  at  all  airports  in  Northern  Sonora 
and  Baja  California,  are  made  of  all  incoming  planes.  The  same  applies  to 
boats  arriving  at  the  seaport  of  Ensenada,  Baja  California,  Mexico.  A fumiga- 
tion chamber  is  also  operated  at  this  port  for  the  treatment  of  mangoes  origina- 
ting in  the  Territory  of  Baja  California  to  the  south.  Postal  receipts  are 
inspected  daily  for  quarantine  material  at  Nogales,  Sonora,  and  at  Mexicali, 
Tijuana,  and  Ensenada,  Baja.  California. 

Status  of  Infestation 

During  the  fiscal  year  1957  fourteen  fruit  flies  were  trapped  in  Baja 
California.  Four  of  these  were  taken  in  the  fall  of  1956  (3  in  August  and  1 
in  October)  and  ten  in  June,  1957.  Numerous  interceptions  of  infested  fruits 
were  made  at  the  airports  from  passengers,  baggage,  and  express  shipments 
during  the  mango  season  which  runs  from  mid-March  through  the  first  weeks  of 
October  of  each  year. 

Based  on  the  previous  year’s  record  the  work  requirements  for  the  year 
emphasized  the  necessity  for  maintaining  and  strengthening  the  inspection 
stations  and  increasing  the  vigilance  at  all  inspection  points  in  order  to 
survey  and  inspect  the  increased  volume  of  traffic  from  all  sources  into 
Northern  Sonora  and  Baja  California,  this  to  be  coupled  with  an  intensive 
trapping  and  survey  program  in  conjunction  with  an  all-out  eradication  spray 
program  based  on  the  findings. 

It  is  believed  as  a result  of  the  spray  program,  all  fruit  flies  were 
destroyed  during  the  year  but,  due  to  the  possibility  of  reintroduction 
through  contraband  shipments  of  infested  fruits,  the  essentials  of  the  pro- 
gram as  now  set  up  must  be  continued. 
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PROGRAM  HISTORICAL  INFORMATION 

The  Mexican  fruit  fly  has  caused  heavy  economic  losses  to  citrus  and 
mango  production  in  Eastern  Mexico,  its  native  home,  for  a number  of  years. 

As  a consequence  of  improved  transportation  facilities  and  increased  traffic 
from  the  interior  of  Mexico  to  Northwestern  Mexico  and  the  International  Border, 
the  Mexican  fruit  fly  was  introduced  into  Northern  Baja  California.  During 
the  year  1954  fruit  flies  were  trapped  at  regular  intervals  from  January  to 
November  in  that  area.  One  was  taken  across  the  line  in  Southern  California 
August  9,  1954.  Infested  fruits  were  intercepted  at  the  airports  by  inspectors 
employed  under  the  cooperative  quarantine  program.  There  appeared  to  be  no 
migration  problem  involved  as  in  Northeastern  Mexico. 

An  intensive  eradication  program  was  initiated  cooperatively  by  the  U.  S. 
Department  of  Agriculture,  the  Defense  of  Agriculture  of  Mexico,  and  the  State 
Department  of  Agriculture  of  California.  This  was  begun  late  in  the  fiscal 
year  of  1954  and  continued  vigorously  through  the  fiscal  year  1955.  Although 
thousands  of  fruit  fly  trap  inspections  were  made  and  large  quantities  of 
fruit  examined  for  signs  of  larvae  in  1955,  both  in  the  State  of  California, 
and  Baja  California,  Mexico,  only  three  specimens  were  detected,  and  these  in 
traps,  two  at  Ensenada,  and  one  at  Tecate,  Baja  California,  which  indicated 
that  the  objective  had  been  attained,  as  it  is  believed  the  three  flies  were 
the  result  of  the  illegal  entry  of  fruits  infested  with  fruit  fly  larvae  from 
the  interior  of  Mexico. 

In  spite  of  the  cooperative  quarantine  efforts,  some  infested  fruits  have 
entered  Baja  California  each  year  since  the  initial  discoveries,  as  evidenced 
by  the  interception  of  infested  fruits  at  the  many  inspection  points  and  adult 
flies  taken  from  trap  inspections. 

Thus  it  has  been  necessary  to  continue  the  eradication  spray  program  based 
on  the  results  of  an  intensive  trapping  and  inspection  program,  all  of  this 
coupled  with  strict  quarantine  and  regulatory  efforts. 

PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

Planning  and  Direction 

The  Chief  of  the  Northwest  Control  Zone  of  the  Defense  of  Agriculture  of 
Mexico  and  the  Area  Supervisor  and  his  assistant  of  the  Plant  Pest  Control 
Division  plan  together  the  various  activities,  such  as  surveys,  trapping 
operations,  eradication  efforts,  and  the  enforcement  of  quarantine  regulations 
which  include  the  treatment  of  fruits  and  inspection  of  all  types  of  traffic 
for  quarantine  commodities.  The  area  is  divided  into  districts  and  the 
different  phases  of  the  work  program  are  under  the  direction  of  the  district 
supervisors  who  work  in  cooperation  with  the  Mexican  authorities  of  the 
Defense  of  Agri cult ur e . 

Periodical  work  reports  are  required  and  studied  and  frequent  visitations 
are  made  throughout  the  districts  to  discuss  techniques  and  improvements,  and 
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t.o  evaluate  the  accomplishments  "with  the  supervisors , and  observe  the  program 
activities  first  hand. 

It  is  recommended  that  the  program  be  continued  for  the  coming  year  in  all 
of  its  aspects  as  it  is  now  being  operated,  with  special  emphasis  on  strengthen- 
ing the  traffic  inspections. 

Technical  Assistance 

Two  visits  were  made  by  personnel  of  the  Mexico  City  Laboratory  of  the 
Entomology  Research  Division  to  the  Western  Mexico  Area  to  observe  the  proce- 
dures in  the  fruit  fly  eradication  program  and  to  study  the  problems  first 
hand.  Their  conclusions  were  that  their  recommendations  were  being  followed 
in  the  eradication  spray  program  as  well  as  trapping  and  survey  operations 
and  no  changes  were  recommended.  It  is  recognized  that  a better  insecticide 
is  desirable  for  an  eradication  spray  program  and  that  a more  attractive  lure 
would  increase  the  efficiency  of  the  trapping  operations. 

Survey 

The  purpose  of  the  fruit  fly  survey  was  three-foldJ  First,  to  find  the 
pest;  second,  to  delimit  it,  and  third,  to  determine  the  density  of  population 
as  a check  against  the  effectiveness  of  the  eradication  program. 

Two  methods  of  survey  were  employed  for  fruit  fly  detection.  Traps  were 
operated  in  all  of  the  principal  cities,  as  well  as  fruit  growing  areas  of 
Northern  Baja  California,  with  special  emphasis  on  distribution  and  concentra- 
tion along  the  International  Border.  Second,  fruit  inspections  were  made  of 
all  dropped  host  fruits  on  the  properties  trapped  in  conjunction  with  the  trap 
inspection  as  time  would  permit,  host  fruits  on  the  city  markets  were  regularly 
examined  as  a check  on  the  effectiveness  of  the  fumigation  treatments,  and  to 
see  if  contraband  shipments  were  by-passing  or  getting  through  our  inspection 
stations . 


A c complishment s 

Fruit  fly  traps  were  operated  throughout  Northern  Baja  California  and  in 
San  Luis,  Sonora,  this  fiscal  year.  l,06l  traps  were  operated  on  417  different 
properties  which  resulted  in  33,766  trap  inspections  and  the  collection  of  14 
fruit  flies  from  13  properties.  None  of  these  flies  were  gravid.  Examina- 
tions of  dropped  fruits  for  fruit  fly  larvae  were  made  when  available  on  all 
of  the  properties  th't  were  trapped,  with  negative  results. 

Daily  inspections  were  made  of  the  fruit  markets  during  the  mango  ship- 
ping season  to  determine  the  effectiveness  of  the  fumigation  treatments  and 
to  detect  contraband  shipments,  and  to  see  if  they  were  infested.  Numerous 
collections  of  dead  fruit  fly  larvae  were  taken  on  the  various  mrrkets  from 
treated  mangoes,  but  in  no  instance  were  live  larvae  detected  in  fruits  on 
the  markets. 
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It  is  recommended  that  these  same  procedures  be  continued  the  next  fis- 
cal year,  with  no  modification. 

Eradication  or  Control 

As  a result  of  the  trap  inspections,  the  presence  of  Mexican  Fruit  Fly 
was  indicated  in  the  extreme  northern  portion  of  Baja  California  in  those 
areas  adjacent  to  San  Diego  County,  California.  It  was  believed  from  past 
experience  that  they  could  be  eradicated  from  this  new  area  through  the 
application  of  poison  bait  sprayed  within  the  infested  zones. 

Procedures 

All  hosts  of  fruit  flies  were  sprayed  at  regular  21-day  intervals  with 
8 pounds  of  25?  wettable  malathion  and  2 pounds  of  partially  hydrolized  yeast 
as  an  attractant  per  100  gallons  of  water.  This  material  was  applied  from 
high  pressure  sprayers  mounted  on  pickup  trucks,  supplemented  by  the  use  of 
three-gallon  pressurized  knapsack  sprayers  for  use  in  spraying  small  trees 
and  not  readily  accessible  dooryard  plantings. 

It  is  believed  that  eradication  was  accomplished  in  the  fall  of  1956 
since  no  fruit  flies  were  trapped  from  October  1,  1956  to  June  17,  1957.  It 
is  very  likely  that  the  ten  flies  trapped  between  June  17  and  June  30,  1957, 
resulted  from  contraband  shipments  of  infested  mangoes  into  the  area. 

During  this  fiscal  year  282,107  trees  were  sprayed  on  38,576  properties. 

No  immediate  changes  are  contemplated  in  the  eradication  program,  since 
it  is  anticipated  that  more  flies  will  be  trapped  during  the  late  summer  and 
early  fall,  probably  throughout  the  mango  shipping  season.  The  results  will 
have  to  be  evaluated  at  a later  date  when  it  is  possible  that  some  changes 
might  be  in  order. 

Regulatory 


Objective 

Under  the  authority  of  Mexico’s  Interior  Quarantine  #2  inspections  are 
maintained  at  highway  stations,  railway  points,  airports,  and  a seaport,  to 
regulate  the  movement  of  fruits  and  agricultural  commodities  to  prevent  the 
introduction  and  establishment  of  the  Mexican  fruit  fly,  as  well  as  other 
dangerous  insect  pests  into  Northwest  Mexico  adjacent  to  the  rich  agricultural 
and  fruit  growing  areas  of  California  and  Arizona  in  the  United  States. 

Procedures 

All  highway  traffic  is  inspected  that  passes  through  two  road  stations, 
one  at  Benjamin  Hill,  Sonora,  approximately  90  miles  north  of  Hennosillo,  the 
furthermost  point  north  on  the  West  Coast  of  Mexico  that  an  infestation  of 
Mexican  fruit  fly  is  known  to  be  established,  and  another  at  San  Luis,  Sonora, 
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on  the  west  side  of  the  great  Altar  Desert,  16  miles  east  of  the  Colorado 
River  Valley  in  Mexico* 

Inspections  are  made  of  all  passengers*  baggage,  express,  and  cargo  ship- 
ments at  the  airports  at  Nogales,  Sonera,  and  at  Mexicali,  Tijuana,  and  Ehse- 
nada,  Baja  California.  Regular  examination  of  postal  receipts,  as  well  as 
market  inspections  are  conducted  in  the  aforementioned  cities  for  contraband 
shipments  of  fruits.  All  passengers*  baggage,  as  well  as  freight  cargo  from 
boats  arriving  at  Ehsenada,  the  only  seaport  on  the  Northwest  coast  of  Mexico, 
is  inspected  on  arrival.  Many  interceptions  of  fruits  infested  with  fruit  fly 
larvae  were  made  at  the  various  inspection  points  this  year. 

Two  fumigation  chambers  primarily  for  the  treatment  of  mangoes  origina- 
ting outside  of  the  states  of  Sonora  and  Baja  California  are  operated,  one  at 
Benjamin  Hill,  Sonora,  and  the  other  at  Ensenada,  Baja  California.  These 
chambers  are  operated  free  of  charge  to  shippers  or  handlers  of  the  commodities. 
The  treatment  requires  two  hours  exposure  at  70  degrees  Fahrenheit  or  above  to 
ethylene  dibromide  gas  at  the  rate  of  10  ounces  per  100  cubic  feet  under 
constant  air  circulation.  The  commodities  are  eligible  for  movement  under 
certification  after  treatment  without  further  restrictions. 

Other 


Cooperation  (All  Agencies) 

The  Mexican  fruit  fly  program  is  a cooperative  effort  conducted  through 
a Memorandum  of  Understanding  between  the  Plant  Pest  Control  Division  of  the 
United  States  Department  of  /agriculture  and  the  Mexican  Department  of  Agricul- 
ture. The  Mexican  Defense  of  Agriculture  and  the  local  Patronatos  pay  parts  of 
the  salaries  of  inspectors  at  road  stations  and  all  other  inspection  points. 
Thejr  also  furnish  the  space  and  part  of  the  equipment  at  all  road  stations  and 
share  in  the  operating  costs.  Automotive  equipment  is  furnished  for  a number 
of  the  Mexican  inspectors  by  the  various  Patronatos.  All  program  activities 
are  planned  and  directed  by  the  Chief  of  the  Northwest  Control  Zone  and  the 
Western  Mexico  Area  Supervisor  and  his  assistant.  The  enforcement  of  all 
quarantines  and  related  regulatory  work  is  the  responsibility  of  the  Mexican 
agricultural  authorities. 

A sum  of  $850  was  made  available  by  the  fruit  organizations  and  industries 
of  the  State  of  California  for  use  in  the  purchase  of  certain  equipment  needed 
at  the  various  road  stations  and  inspection  points  within  the  area. 

The  cooperative  program  has  been  highly  successful  as  it  is  now  operated, 
and  there  appears  to  be  no  justification  for  any  radical  changes  or  modifica- 
tions. The  direction  has  been  harmonious  and  the  sharing  of  responsibilities 
and  expenditures  equitable  between  both  participating  governments. 

Funds  Spent  - (Refer  to  Statistical  Table) 
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Associated  Activities  and  Services 
Meetings 

The  Area  Supervisor  and  the  Chief  of  the  Northwest  Protective  Zone 
attended  a conference  on  the  cooperative  work  programs  in  Mexico  at  Mexico, 

D.  F.,  April  23,  1957  among  the  Assistant  Director  General  of  the  Mexican 
Defensa  Agricola  and  his  associates,  the  Assistant  Director  and  the  Admin- 
istrative Officer,  Plant  Pest  Control  Division,  ARS,  U.  S.  Department  of 
Agriculture,  and  the  Regional  Supervisor,  Mexico  Region  for  Cooperative 
Programs . 

The  Area  Supervisor  attended  a meeting  March  27  at  the  County  Agricul- 
tural Center,  San  Diego,  California,  at  which  representatives  of  federal, 
state,  and  county  agricultural  agencies  concerned  with  the  Mexican  fruit 
fly  control  program  were  present.  Informal  discussions  of  related  problems 
and  activities  were  given.  It  was  recommended  that  a similar  meeting  be  held 
June  4 and  5 at  the  same  location  and  that  representatives  of  the  Fruit  In- 
sect Section  of  the  Entomology  Research  Division  be  invited. 

A second  meeting,  as  recommended  at  the  Mexican  fruit  fly  control  meet- 
ing of  March  27,  was  held  on  June  4 and  5 at  San  Diego,  California.  The 
Assistant  Regional  Supervisor  for  the  Mexico  Region  for  Cooperative  Programs, 
as  well  as  the  Area  Supervisor,  and  the  Assistant  Area  Supervisor  for  the 
Western  Mexico  Area  were  present.  Mr.  W.  E.  Stone  from  the  Mexico  City 
Laboratory;  Dr.  P.  S.  Messenger  of  the  Research  Center,  Brownsville,  Texas, 
and  Dr.  Loren  F.  Steiner,  Honolulu,  T.  H.,  all  of  the  Entomology  Research 
Division,  were  in  attendance  and  contributed  their  knowledge  to  the  discus- 
sions and  recommendations.  Others  in  attendance  and  participating  were 
representatives  of  the  Western  Region  PPC  Division,  the  California  Area 
Supervisor  and  co-workers,  the  Chief  of  the  California  Bureau  of  Entomology, 
as  well  as  the  San  Diego  County  Agricultural  Commissioner  and  his  staff. 

(For  Statistical  Information  of  Program  Activities  see  Tables  in  Appendix) 
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* Inspections  for  Mexican  Fruit  Fly  larvae  were  done  as  opportunity  presented  itself  along  with  the  trapping 
operations. 

Equivalent  of  70  pound  box. 
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Remarks:  Cotton  interceptions  made  at  these  stations  are  listed  in  the  Pink  Bollworm  report. 

* Figures  not  reported. 
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INTRODUCTORY 
Statement  of  Problem 

The  citrus  blackfly  is  recognized  as  one  of  the  most  serious  pests 
of  citrus.  Infestations  may  build  up  very  rapidly  and  cause  a total  crop 
failure  in  as  short  a time  as  two  years.  The  blackfly  is  widely 
distributed  in  the  Republic  of  Mexico.  However,  the  northern-most 
finding  of  the  fly  in  Northwest  Mexico  was  Hermosillo,  Sonora.  Infesta- 
tions there,  by  means  of  constant  surveys,  are  detected  while  still  very 
li^it  and  eradicated  by  spraying  with  oil  and  rotenone.  The  citrus  black- 
fly is  not  known  to  exist  in  Baja  California,  in  Sonora  north  of 
Hermosillo,  nor  in  the  contiguous  California -Arizona  area  in  the  United 
States.  Therefore,  the  Plant  Pest  Control  Division  works  cooperatively 
with  the  Mexican  authorities  to  eradicate  or  maintain  citrus  blackfly 
population  levels  sufficiently  low  to  minimize  the  hazard  of  spread. 

Also,  cooperative  road  stations  and  inspection  points,  strategically 
located,  are  set  up  to  intercept  and  destroy  Mexican  fruit  fly  and  pink 
bollworm  host  material  carried  by  northbound  travelers  and  vehicles. 

Along  with  this  work,  the  inspectors  are  instructed  to  intercept  and 
destroy  citrus  blackfly  material. 

In  Northeast  Mexico,  the  citrus  blackfly  has  been  discovered  in  a 
number  of  groves  in  the  State  of  Nuevo  Leon.  Most  of  the  State  of 
Tamaulipas  lies  within  the  biological  control  zone  where  light  infesta- 
tions exist.  These  remain  a constant  threat  to  the  citrus  areas  of 
Nuevo  Leon  and  the  border  area  of  Texas.  Chamical  control  of  incipient 
infestations  in  the  citrus  areas  north  of  the  biological  control  zone 
continues  to  be  a problem. 

Program  Justification 

In  the  past  few  years,  the  highway,  railroad,  and  all  other  trans- 
portation facilities  in  Northwest  Mexico  have  expanded  and  improved  at  a 
very  rapid  rate.  As  a consequence,  travel  and  movement  of  products  has 
increased  sharply  from  and  to  Eastern  and  Southern  Mexico,  as  well  as  the 
adjoining  States  of  Arizona  and  California  in  the  United  States.  With 
the  improved  communications,  the  hazard  of  an  infestation  of  citrus  black- 
fly becoming  established  in  Baja  California  and  Northern  Sonora  has 
increased.  The  fact  that  these  areas  are  adjacent  to  the  citrus  areas  of 
Arizona  and  California  in  the  United  States  roa.de  the  hazard  one  of  mutual 
concern  to  Mexico  and  the  United  States. 

The  blackfly  uncontrolled  in  the  northeast  of  Mexico  would  soon 
reach  the  citrus  areas  of  Texas.  This  would  cause  a constant  financial 
burden  to  the  growers  of  that  area.  By  assisting  in  the  control  in 
Mexico,  we  reduce  the  hazard  to  our  own  citrus  areas. 
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Program  Objective 

During  the  past  year,  all  work  carried  out  has  been  in  line  with  the 
long  term  objective.  Surveys  were  carried  out  cooperatively  to  detect 
the  insect  and  any  findings  were  sprayed  with  oil  and  rotenone  to  effect 
eradication.  Road  stations  and  inspection  points,  strategically  located 
north  of  Hermosillo,  established  and  operated  cooperatively  with  the 
Mexican  Defense  of  Agriculture  to  intercept  pink  bollworm  and  Mexican 
fruit  fly  hosts  from  travelers  and  vehicles  proceeding  north,  were  also 
operated  to  intercept  citrus  blackfly  material,  confiscate,  and  destroy  it. 

South  of  Hermosillo,  the  Mexican  National  Blackfly  Committee 
operates  a combined  parasite-spray  program  at  Guaymas  aimed  at  eradica- 
tion of  the  citrus  blackfly.  For  the  rest  of  Sonora  and  the  State  of 
Sinaloa,  the  committee  has  as  its  aim,  the  control  of  citrus  blackfly 
through  the  release  of  parasites.  The  committee  also  operates  a road 
station  north  of  Guaymas  to  prevent  entry  of  citrus  blackfly  into 
Hermosillo  from  Guaymas  and  another  to  the  south  of  Guaymas  to  prevent 
entry  of  hosts  of  citrus  blackfly  into  Guaymas. 

The  long  term  objective  of  this  program  is  to  prevent  the  blackfly 
of  citrus  from  crossing  the  international  boundary  and  becoming 
established  in  citrus  producing  areas  of  the  United  States. 

Continued  grove  and  city  inspection  has  been  done  in  Nuevo  Leon  and 
that  part  of  Tamaulipas  lying  north  of  the  biological  control  zone  to 
locate  and  eradicate  incipient  infestations  by  use  of  insecticides. 

Changes  from  Work  Plan 

The  only  significant  change  from  the  Work  Plan  has  been  the  use  of 
malathion  as  an  insecticide  by  the  National  Blackfly  Committee  in  the 
citrus  groves,  instead  of  the  standard  spray  of  oil  and  rotenone.  The 
reason  for  this  was  that  malathion  could  be  used  at  any  time  regardless 
of  the  temperature  without  damage  to  fruit  and  foliage.  Oil  and  rotenone 
spray  is  still  being  used  in  the  cities  and  towns  in  order  that  there  may 
be  no  toxic  effect  to  animal  life. 

Status  of  Infestation 

Infestations  in  Hermosillo,  Sonora  and  other  areas  in  Sonora  north 
of  Hermosillo,  and  in  Baja  California,  have  been  confined  to  the 
Hermosillo  area.  An  infestation  of  citrus  blackfly  has  not  become 
established  in  the  Hermosillo  area,  but  when  infestations  are  found  they 
are  very  light  and  obviously  recurring  through  re-introduction  from 
contraband  material  brought  in  from  the  south.  Eradication  of  these 
recurring  infestations  has  consistently  resulted  through  spraying  the 
infested  trees  and  a reasonable  surrounding  area.  During  the  past  year, 
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eighty-eight  trees  and  twenty-three  properties  were  found  very  lightly 
infested,  and  through  spraying  with  oil  and  rotenone,  eradication  was 
apparently  obtained. 

Infestations  in  the  biological  control  zone  remain  well  under 
control  by  parasites.  Fluctuations  occur  in  some  localities  due  to  high 
temperatures  causing  parasite  mortality.  Periodic  checks  are  made  to 
determine  the  need  for  re-introduction  of  parasites. 

In  the  chemical  control  zones  of  Nuevo  Leon  and  Tamaulipas  there  was 
an  increase  in  the  number  of  infestations  over  that  of  the  previous  year 
especially  in  groves.  Prompt  action  by  the  spray  crews  of  the  National 
Blackfly  Committee  prevented  further  spread  and  all  known  infestations 
were  quickly  controlled. 

PROGRAM  historical  information 

The  citrus  blackfly  is  of  Asiatic  origin  and  in  1935  it  was  found  to 
be  present  on  the  west  Coast  of  Mexico.  By  1949  it  was  found  as  far  north 
as  Hermosillo,  Sonora.  Expanded  and  improved  transportation  facilities 
resulted  in  increased  travel  and  movement  of  various  products  from 
southern  and  eastern  Mexico  into  Northwest  Mexico.  Continued  expansion 
and  improvement  of  the  various  facilities  have  served  to  further  increase 
movement  so  that  the  advantages  of  comparative  isolation  and  the  natural 
barrier  afforded  by  the  Sierra  Madres  against  entry  of  insects  not 
previously  established  were  nullified.  Aware  of  the  threat  to  their 
agriculture  in  the  Sonora-Sinaloa-Baja  California  areas  and  the  contigu- 
ous Arizona-California  area,  the  Mexican  Department  of  Agriculture  and 
the  Plant  Pest  Control  Division  initiated  a program  of  cooperative 
surveys  in  Northwest  Mexico  to  detect  and  delimit  the  citrus  blackfly 
infestations. 

When  the  blackfly  was  discovered  in  Tamaulipas  and  Nuevo  Leon,  the 
United  States  Department  of  Agriculture  offered  assistance  in  the 
eradication  and  control  program.  The  cooperative  arrangement  for  survey 
was  initiated  at  Montemorelos,  N.  L.  during  the  month  of  October  1949  ?nd 
the  first  infestation  was  found  January  24,  1950. 

The  eradication  zone  in  the  northeast  lies  north  of  the  24th  parallel 
and  all  infestations  found  beyond  this  line  are  being  eradicated  by  the 
use  of  chemical  sprays  applied  by  the  National  Blackfly  Committee. 

PROGRAM  ACTIVITY  DURING  FISCAL  YEaR 

Planning  and  Direction 

Planning  and  direction  of  the  program  is  cooperative  and  involves 
two  agencies.  Surveys  and  the  eradication  spray  program  as  well  as 
parasite  release,  is  a cooperative  work  carried  on  with  the  Mexican 
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National  Blackfly  Committee.  Inspection  stations  within  the  chemical 
control  zones  of  Sonora,  Tamaulipas  and  Nuevo  Leon  are  manned  and 
operated  by  personnel  of  the  National  Blackfly  Committee  and  all  host 
plants  of  the  blackfly  carried  by  vehicles  are  confiscated  and  destroyed. 
Inspection  stations  north  of  Hermosillo,  Sonora  are  operated  in  coopera- 
tion with  the  Mexican  Defense  of  Agriculture.  The  Director  of  the 
Mexican  National  Blackfly  Committee  and  the  Regional  Director  confer 
frequently  on  the  overall  planning  of  the  program.  The  Area  Supervisors 
and  the  State  Blackfly  Committee  executives  of  Mexico  meet  and  plan  the 
work  to  be  done  in  the  states  under  chemical  control. 

Technical  Assistance 

The  essentials  of  the  program  of  survey  and  eradication  as  now  being 
carried  out  are  based  on  findings  and  recommendations  of  the  Fruit 
Insects  Section  of  the  Entomology  Research  Division. 

The  work  of  parasite  release  for  control  as  carried  out  cooperatively 
in  the  region  is  under  the  general  direction  of  Mr.  H.  D.  Smith  and  is 
based  on  his  findings  and  recommendations. 

The  program  as  is  being  carried  out  indicates  its  adeauacy,  as 
results  obtained  to  present  have  fulfilled  the  reauirements  of  the 
objective. 

Survey 

Surveys  are  cooperatively  carried  out  in  all  the  citrus  areas  in 
Mexican  states  north  of  the  biological  control  zone.  Visual  tree  by  tree 
inspections  are  made  of  all  trees  in  the  cities  and  towns.  In  coumercial 
areas  a small  crew  makes  a quick  inspection  of  all  the  grove  trees  and 
when  an  infestation  is  found  a large  crew  moves  in  and  delimits  the 
infestation.  The  trees  are  marked  for  the  guidance  of  the  spray  crews 
which  follow.  After  a period  of  approximately  three  months  after  the 
last  spray  application  a reinspection  is  made  of  the  sprayed  area  to 
determine  whether  or  not  live  material  remains  which  would  necessitate  a 
follow  up  spray. 

The  Mexican  Blackfly  Committee  maintains  small  crews  in  the 
biological  control  zone  inspecting  areas  where  parasites  have  been 
released  to  note  the  effectiveness  of  the  parasites.  If  for  any  reason 
the  parasite  population  has  become  depleted  reintroduction  is  made  from 
heavily  populated  areas  in  order  to  maintain  a control  balance.  This 
procedure  may  need  to  be  repeated  several  times  before  the  parasite 
becomes  well  established.  Factors  which  may  cause  this  imbalance  are 
high  temperatures,  hurricanes,  floods  and  application  of  insecticides  in 
the  vicinity  of  citrus  orchards  for  control  of  insects  on  row  crops. 
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Procedures 

Survey  procedures  for  citrus  blackfly  have  undergone  no  essential 
changes.  It  is  a time  consuming  process  but  no  other  procedure  has  been 
indicated  which  is  as  satisfactory.  Crews  of  men  are  used  in  this  work 
with  individuals  stationing  themselves  under  trees  and  carefully  looking 
over  the  foliage  until  they  are  satisfied  a thorough  inspection  has  been 
made,  and  then  move  to  another  tree  to  repeat  the  process.  Concentration 
and  patience,  as  well  as  good  eyesight,  are  the  chief  requisites  for  this 
work,  and  crew  members  are  selected  with  this  in  mind,  indications  are 
that  the  procedure  is  adequate,  and  its  efficacy  is  demonstrated  that 
frequently  only  one  leaf  on  a tree  is  found  infested,  and  exhaustive 
inspection  following  the  finding  rarely  discloses  another  infested  leaf. 

Accomplishments 

Surveys  were  made  during  the  year  in  cooperation  with  the  Mexican 
National  Blackfly  Committee  of  all  of  the  principal  citrus  areas  in 
Northern  Sonora.  Surveys  were  also  made  in  Northern  Baja  California, 
principally  in  areas  bordering  on  the  United  States.  In  these  areas  the 
only  infestations  revealed  were  found  in  the  Hemosillo  area. 

Surveys  of  Southern  Sonora  and  in  Sinaloa  were  also  made  by  the 
Mexican  National  Blackfly  Committee  personnel. 

Surveys  were  made  during  the  year  in  cooperation  with  Mexican 
Blackfly  Committee  of  all  the  principal  citrus  areas  in  the  chemical 
control  zone.  In  addition  surveys  were  conducted  in  areas  bordering  the 
United  States  from  Baja  California  to  Tamaulipas  in  cities  and  towns 
wherever  citrus  trees  are  found.  In  the  western  area  88  trees  were  found 
lightly  infested  on  23  properties  in  and  around  Hermosillo.  In  the 
eastern  area  3 >213  trees  were  found  infested  on  183  properties  in  the 
states  of  Nuevo  Leon  and  Tamaulipas.  (Refer  to  statistical  tabulations 
in  Appendix.) 


Recommendations  for  Coming  Year 

In  view  of  the  findings  of  heavier  infestations  than  ever  before  in 
the  state  of  Nuevo  Leon,  increased  coverage  of  the  areas  surrounding  the 
infestations  should  be  made  by  the  survey  crews. 

Eradication  or  Control 


Objectives 

From  Hermosillo  north  in  Sonora,  and  in  Baja  California,  the  objective 
is  to  eradicate  any  infestations  that  surveys  reveal  to  be  present.  The 
Mexican  National  Blackfly  Committee  has  as  its  objective  the  eradication 
of  the  established  infestation  at  Guaymas,  Sonora;  and  south,  through 
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Sinaloa,  the  control  by  use  of  parasites  of  the  widely  distributed  citrus 
blackfly  infestation  is  the  objective. 

In  the  chemical  control  zones  of  the  northern  part  of  Mexico,  the 
objective  is  to  eradicate  infestations  both  large  and  small.  This  is  the 
only  procedure  by  which  we  can  expect  to  prevent  the  movement  of  the 
insect  to  the  citrus  areas  of  the  United  States.  In  the  biological 
control  zone  it  is  the  objective  of  the  National  Blackfly  Committee  to 
control  to  the  minimum  the  blackfly  by  the  use  of  parasites.  Efficiency 
of  biological  control  minimizes  the  likelihood  of  spread  from  that  area 
to  the  eradication  area. 


Procedures 

Following  the  finding  of  an  infestation,  as  a result  of  surveys, 
all  leaves  found  to  be  infested  are  pulled  off  and  destroyed.  Then  the 
infested  tree  or  trees  and  a surrounding  area  of  host  trees  are  sprayed 
thoroughly,  using  oil  and  rotenone.  Several  weeks  following  the  spray 
application,  a thorough  inspection  is  made  to  determine  if  there  has  been 
survival. 

Procedure  as  carried  out  by  the  Mexican  National  Blackfly  Committee 
in  Guaymas,  Sonora,  where  eradication  is  the  aim,  is  to  release  parasites 
to  maintain  control  during  hot  periods  when  spraying  is  not  practical,  in 
order  to  reduce  infestations  present.  When  weather  permits,  spraying 
operations  are  resumed,  with  eradication  in  mind.  This  procedure, 
because  of  its  having  lowered  the  degree  of  infestation,  gives  indication 
of  eventual  success. 


Accomplishments 

All  infestations  found  in  Hermosillo  during  the  past  season  were 
apparently  eradicated.  A good  reduction  of  infestation  in  Guaymas  gives 
promise  of  eventual  eradication,  while  in  South  Sonora  and  Sinaloa, 
satisfactory  control  through  release  of  parasites  was  obtained.  All 
infestations  in  the  chemical  control  zone  of  Tamaulipas  and  Nuevo  Leon 
were  eradicated  but  re-infestations  occurred  which  necessitated  further 
treatment. 

Regulatory 

Objective 

The  main  objective  is  to  prevent  the  spread  of  blackfly  from  the 
biological  control  zone  to  that  under  chemical  control  and  more  important, 
to  prevent  its  spread  to  adjacent  citrus  growing  areas  of  the  United 
States. 
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Procedures 

On  the  west  coast,  the  National  Blackfly  Committee  maintains  a road 
station  north  of  Guaymas,  Sonora  whose  purpose  it  is  to  intercept  and 
confiscate  host  plants  of  the  blackfly.  Two  road  stations,  one  at 
Benjamin  Hill  and  the  other  at  San  Luis,  Sonora,  operated  cooperatively 
by  the  Defensa  Agricola  and  Plant  Pest  Control  Division,  inspect 
vehicular  traffic  and  operate  as  additional  checks  on  any  prohibited 
plant  material.  In  the  eastern  area,  a quarantine  road  station  is 
located  at  the  24th  parallel  in  the  state  of  Tamaulipas  on  the  Mexico 
city  highway  a few'  miles  north  of  the  biological  control  zone;  one  at 
Linares,  Nuevo  Leon  at  kilometer  854;  one  north  of  Monterrey  on  the  Nuevo 
Laredo  highway;  and  one  north  of  Monterrey  on  the  Reynosa  highway.  The 
above-mentioned  road  stations  are  maintained  and  operated  by  the  National 
Blackfly  Committee.  Their  function  is  to  inspect  all  north  bound  traffic 
for  prohibited  material  and  confiscate  when  detected.  Trucks  carrying 
packed  citrus  fruit  from  the  quarantined  area  of  Nuevo  Leon  and  Tamaulipas 
to  the  ports  of  Brownsville  and  Laredo  are  inspected  at  packing  sheds 
prior  to  loading  to  see  that  they  are  free  of  citrus  leaves. 

Accomplishments 

Interceptions  of  blackfly  host  material  are  made  at  the  various  road 
stations,  which  point  out  the  value  of  the  work  being  done. 

3,414  trucks  carrying  1.694,943  boxes  of  citrus  fruit  were  inspected 
for  citrus  leaves.  Fruit  was  destined  for  Texas  ports  for  export. 

Methods  Improvement 


Suggestions  for  Coming  Year 

A study  is  under  was  by  Mr.  H.  D.  Smith  of  Entomology  Research 
Division  and  Agronomists  of  the  National  Blackfly  Committee  to  devise  a 
more  economical  method  of  scouting  for  the  blackfly. 

Other 


Cooperation 

Surveys  carried  out  in  the  region  are  cooperative.  The  cooperating 
agency  is  the  Mexican  National  Blackfly  Committee.  The  Plant  Pest 
Control  Division  furnishes  vehicles  for  transportation  of  blackfly 
committee  inspection  crews  and  drivers  who  assist  in  supervision  of  the 
crews*  In  spraying  operations,  the  blackfly  committee  furnishes  spraying 
equipment,  insecticide,  and  shares  supervision  of  crew  members  who  are 
furnished  by  the  Mexican  National  Blackfly  Committee.  All  costs  of  all 
operations  south  of  Hermosillo  are  borne  by  the  Mexican  National  Blackfly 
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Committee,  except  the  cost  of  the  Plant  Pest  Control  Division  inspector 
who  gives  technical  advice  on  parasite  release  in  those  areas. 

In  road  station  and  other  similar  inspections,  the  cooperating 
agency  is  the  Mexican  Defense  of  Agriculture  which  shares  in  costs  of  all 
personnel  doing  this  work;  also,  contributes  buildings  for  road  stations 
and  shares  in  maintenance  and  costs  of  operations. 

Road  stations  at  Benjamin  Hill  and  San  Luis,  Sonora  are  maintained 
cooperatively  with  the  Defensa  Agricola.  All  other  road  stations 
throughout  the  region  are  maintained  solely  by  the  National  Biackflv 
Committee . 


Funds  Spent 


Refer  to  table  in  Appendix. 
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Barberry  Eradication 


Nurseries  in  the  Southern  Region,  making  applications  during  this  fiscal 
year  for  shipping  barberry  and  mahonia  interstate  in  conformance  with 
Federal  Quarantine  38,  were  inspected  by  Messrs.  A.  J.  Coppinger,  Tom 
Van  Zanden  and  George  N.  Holmes,  Division  representatives.  Accompanying 
these  men  during  this  work  in  each  state  visited  was  the  Area  Supervisor 
concerned,  or  his  representative.  With  this  cooperative  arrangement  in 
effect  this  year,  inspection  work  in  the  future  will  be  accomplished  by 
Division  personnel  permanently  assigned  in  the  states  in  which  the 
nurseries  requiring  this  service  are  located.  The  assistance  provided 
by  the  Central  Region  in  training  our  men  is  sincerely  appreciated. 


Chinch  Bug 


Each  year  usually  during  November  and  early  December,  cooperatively 
conducted  surveys,  to  determine  the  populations  of  adult  chinch  bugs  in 
hibernation,  are  made  in  the  corn-growing  sections  of  Arkansas  and 
Oklahoma.  As  the  overwintering  bugs  emerge  from  winter  protection  in 
the  spring  and  move  into  small  grain,  a spring  survey  is  conducted  for 
the  purpose  of  determining  winter  survival.  The  data  obtained  from  these 
surveys  is  evaluated  and  mapped  for  use  of  interested  farmers,  agricultural 
groups,  and  others  concerned  with  this  problem.  The  farmers  located  in 
the  areas  threatened  with  this  pest  are  also  given  timely  control  infor- 
mation by  Federal  and  State  officials. 

Meteorological  and  other  natural  factors  this  year  reduced  the  need  for 
control  to  negligible  proportions.  The  potential  problem  during  fiscal 
year  1958  will  not  be  known  until  the  surveys  are  made  during  the  last 
two  months  of  1957.  The  maps  indicating  the  probable  1958  problem  may 
be  released  by  February  1958  to  those  interested. 


European  Chafer  (Survey) 

A survey  for  European  Chafer,  Amphimallon  majalis , Raz,  was  conducted 
during  May  and  June  of  1957  in  seven  counties  of  North  Carolina,  with 
negative  results.  The  counties  in  which  the  scouting  occurred  included 
Stanly,  Onslow,  Duplin,  New  Hanover,  Pender,  Rowan,  and  Wayne. 

Based  upon  available  reports  and  current  information,  the  European  chafer 
is  not  known  to  be  present  in  any  of  the  states  within  the  Southern  Region, 
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During  fiscal  year  1958,  Division  personnel  in  the  Region  will  continue 
to  check  for  this  insect  in  connection  with  regular  field  observations 
and  inspections.  It  is  also  planned  during  the  same  period  to  scout 
more  extensively  for  this  insect  in  the  State  of  North  Carolina  than  in 
1957. 


Imported  Fire  Ant  (Solenopsis  saevissima  v.  richteri) 

Public  interest  concerning  the  imported  fire  ant  problem  reached  an  all- 
time  high  during  the  early  part  of  1957  and  prompted  the  Southern  Region 
to  conduct  a rapid  survey  throughout  the  eleven  southern  states  to 
determine  the  probable  acres  of  land  infested  with  this  pest.  The  results 
of  this  work  are  given  below: 

State  Estimated  Acres  Infested 


Alabama 

Arkansas 

Florida 

Georgia 

Louisiana 

Mississippi 

North  Carolina 

Oklahoma 

South  Carolina 

Tennessee 

Texas 


13,300,746 

5 

714,654 

46,254 

3,124,400 

3,471,630 

0 

0 

2 

0 

1,375,440 


A later  survey  in  the  State  of  Arkansas  revealed  approximately  11,153 
infested  acres,  all  in  Union  County.  These  infestations  were  treated 
under  a cooperative  State-County-City-Landowner  program  between  May  20 
and  June  4,  1957.  The  results  of  this  work,  as  of  this  writing,  are 
very  satisfactory.  Ten  percent  heptachlor,  in  granular  form,  was  applied 
by  aircraft  at  the  rate  of  2 pounds  of  technical  heptachlor  per  acre. 

The  total  cost  of  this  work  was  $4,140. 
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Peach  Diseases 


Phony  peach  disease  has  been  found  in  limited  areas  in  only  three  states 
in  the  Central  Plant  Pest  Control  Region  and  peach  mosaic  has  not  been 
reported  in  this  region  to  date.  Therefore,  a complete  annual  program 
report  has  not  been  prepared.  The  following  summary  of  accomplishments 
is  submitted. 

Phony  Peach  - Commercial  peach  orchards  in  Johnson,  Massac,  Pulaski,  and 
Union  Counties,  Illinois,  and  in  Durkin  County,  Missouri,  were  inspected 
and  the  diseased  trees  removed.  Much  less  than  1 percent  of  the  trees 
inspected  were  found  diseased. 

Phony  Peach  Disease  Control  - Fiscal  Year  1957 


State  : 

Pronerties 

• 

• 

Trees 

County  : 

Number 

Inspected 

: Number 

: W/Disease 

: Number 
: Inspected 

: Number  : 

: Diseased: 

Number 

Removed 

Illinois 

Johnson 

12 

0 

29,050 

0 

0 

bias  sac 

7 

1 

39,400 

1 

1 

Pulaski 

8 

2 

6,290 

10 

10 

Union 

17 

2_ 

43,180 

_6_ . 

6 

Subtotals  4 

44 

6 

117,920 

17 

17 

Missouri 

Durkin 

al. 

4 

34,743 

-A. 

_jSL 

Subtotals  1 

41 

L 

34 , 743 

L 

4 

Grand  Totals  5 

85 

10 

152,663 

21 

21 

Peach  Mosaic  - Inspections  of  peach  orchards  and  of  nursery  stock  have 
been  made  in  Missouri  and  Illinois.  This  fiscal  year  430*604  trees  were 
inspected  on  property  operated  by  Starks  Nursery,  Louisiana,  Missouri. 

Of  this  number,  193,163  trees  were  located  across  the  Mississippi  River 
in  Illinois.  Early  in  July  1957,  18,600  trees  were  inspected  at  the 
Neosho  Nursery,  Neosho,  Missouri,  and  29,340  at  the  Starks  Nursery  at 
Marionville,  Missouri. 

The  Plant  Pest  Control  Division  and  the  State  Departments  of  Agriculture 
in  Illinois  and  Missouri  cooperated  in  both  phases  of  the  work. 


Table  1*  - Summary  of  Associated  Activities  - Fiscal  Year  1957 
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Totals  13  1 0 0 0 1 0 

^Written  by  Federal  personnel  for  release  direct  or  through  cooperators. 
^Conservative  estimate. 
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I.  INTRODUCTORY 

A.  Statement  of  Problem 

Peach  mosaic  occurs  in  the  Southern  Region  in  the  states  of 
Arkansas,  Oklahoma,  and  Texas,  and  the  problem  varies  in  the 
different  states.  In  Arkansas,  the  primary  purpose  of  the 
program  is  the  protection  of  an  important  commercial  area  in 
the  southwestern  part  of  the  state.  An  incipient  infestation 
was  found  in  this  area  several  years  ago,  and  the  program  has 
had  as  its  primary  aim  complete  eradication  before  sufficient 
headway  could  be  gained  for  it  to  become  a serious  problem. 

Another  important  phase  of  the  program  in  Arkansas  is  inspection 
of  commercial  orchards  as  a safeguard  to  an  important  nearby 
peach  nursery  industry.  Nurserymen  in  this  area,  and  for  that 
matter  over  most  of  the  state,  obtain  most,  if  not  all,  of  their 
budwood  from  the  southwest  or  the  Nashville-Highlands  commercial 
peach  area. 

In  Oklahoma,  the  problem  is  primarily  concerned  with  nursery 
certification  in  Bryan  County,  in  the  southern  part  of  the  state. 
However,  periodic  surveys  are  made  in  other  parts  of  the  state 
■in  order  to  maintain  a check  on  the  progress  of  the  disease. 

In  Texas,  the  problem  involves  nursery  and  budwood  certification, 
as  well  as  protection  of  commercial  orchards  in  certain  sections 
of  the  state.  The  most  serious  problem  has  been  and  continues 
to  be  in  east  Texas,  particularly  in  Smith  and  Cherokee  Counties, 
where  mosaic  incidence  has  been  rather  high  for  a number  of  years* 

Mosaic  control  is  considered  as  one  of  the  "holding  programs"  of. 
the  Division,  and  it  appears  necessary  to  continue  it  as  such 
until  resistant  varieties  of  peach  or  other  control  techniques 
have  been  developed.  Mosaic  is  caused  by  a virus  which  is  trans- 
mitted from  diseased  to  healthy  trees  by  a microscopic  eriophyid 
mite.  In  the  spring,  the  newly  formed  leaves  on  affected  trees 
show  mottled  areas  caused  by  a clearing  of  the  normal  green  color 
into  light  or  faded  areas  intermingled  with  the  normal  green 
areas.  Other  symptoms  are  shortened  internodes  and  profuse  branch- 
ing. Commercial  damage  is  the  result  of  the  effect  on  the  fruit 
which  becomes  smaller  in  size  and  is  very  bumpy  and  otherwise 
irregular,  having  a somewhat  shrunken  appearance.  The  disease  is 
capable  of  completely  destroying  an  orchard  of  a susceptible 
variety  within  3 to  6 years. 

B.  Program  Justification  Statement 

Peach  mosaic  may  be  readily  transmitted  from  infected  to  healthy 
trees  by  buds  or  grafts,  and  infected  nursery  stock  can  be  the 
means  of  distributing  the  disease  to  areas  where  it  has  not  yet 
occurred.  Careful  annual  inspections  of  nurseries  and  budwood 
sources,  therefore,  are  considered  to  be  the  most  important 
functions  of  the  control  program.  Of  almost  equal  importance 
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are  the  surveys  which  are  made  annually  in  areas  not  known  to 
be  infested  with  the  disease,  as  well  as  in  areas  known  to  be 
lightly  infested,  in  order  to  maintain  as  close  a check  as 
possible  on  the  course  the  disease  may  be  taking  and  to  eradicate 
incipient  outbreaks  of  the  disease  in  important  nursery  or  com- 
mercial peach-growing  areas.  Another  phase  that  seems  to  justify 
full  participation  in  this  program  is  the  protection  of  the 
economy  of  areas  ideally  suited  to  the  production  of  fresh  fruit 
for  the  early  market  by  annual  inspection  of  orchards  in  areas 
where  the  disease  is  generally  prevalent,  in  an  attempt  to  reduce 
and  eventual^  eradicate  the  disease  from  such  areas. 

The  original  long-term  objective  of  the  peach  mosaic  program  was 
complete  eradication;  however,  as  the  program  progressed,  it  soon 
became  evident  that  eradication  could  not  be  accomplished  immedi- 
ately because  of  factors  such  as  (1)  varieties  which  were  tolerant 
to  the  disease;  (2)  the  presence  of  the  disease  in  other  closely 
related  hosts  which,  in  many  instances,  exhibited  no  symptoms; 
and  (3)  the  fact  that  for  many  years  the  insect  vector  x^as  unknown. 
The  program,  therefore,  finally  evolved  into  a holding  program 
and  has  been  conducted  on  that  basis  for  several  years.  It 
apparently  will  be  necessary  that  it  continue  as  such  until  other 
control  measures,  such  as  the  possible  development  of  resistant 
or  immune  varieties  of  peach  or  an  adequate  control  for  the  mite 
vector,  can  be  developed.  Research  divisions  are  conducting  in- 
vestigations on  these  various  points. 

During  the  reporting  year,  all  phases  of  the  program  were  guided 
toward  the  long-range  plans  in  that  all  known  nurseries  and  bud- 
wood  sources  in  the  regulated  areas  were  inspected,  and,  in  the 
commercial  peach  areas  of  the  generally  affected  sections  of  the 
several  states,  complete  orchard  inspections  were  made  and  the 
trees  found  to  be  diseased  were  promptly  removed  by  the  orchard 
owners. 

C.  Status  of  Infestation 

No  mosaic  infected  trees  were  found  during  the  year  in  the  com- 
mercial area  of  Arkansas,  and  it  now  appears  that  eradication 
may  be  possible  in  that  locality  within  a very  short  time.  In 
Oklahoma  and  Texas,  the  infestation  status  changed  very  little 
from  that  of  the  previous  year. 

II.  PROGRAM  HISTORICAL  INFORMATION 

The  first  report  of  peach  mosaic  in  the  United  States  was  in  Texas 
in  1931 , and  shortly  thereafter  in  Colorado.  Since  that  time,  it 
has  been  found  in  Arizona,  Arkansas,  California,  New  Mexico,  Oklahoma, 
and  Utah;  and  it  is  known  to  occur  also  in  the  Republic  of  Mexico  in 
the  states  of  Baja  California,  Coahuila,  and  Chihuahua.  The  disease 
was  found  in  Texas  by  phony  peach  inspectors  who  were  working  in 
orchards  near  Bangs  in  Brown  County  and  Clyde  in  Callahan  County. 

Mosaic  had  been  observed  in  orchards  in  Mesa  County,  Coloraao,  as 
early  as  July  of  1931?  but  definite  determination  was  not  made  until 
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May  of  193^4*  It  was  found  in  southern  California  in  a limited 
district  in  1933 5 and  for  a time  it  was  designated  as  "The  1^33 
Poach  Disease."  In  1935 3 mosaic  x-7as  found  in  Utah  in  the  vicinity 
of  Moab,  in  1936  in  Arizona  and  New  Mexico,  and  in  19li7  in  Arkansas. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR. 

A,  Planning  and  Direction 

Prior  to  beginning  the  inspection  and  control  program  in  the 
affected  states,  consultations  are  held  with  the  state  officials, 
definite  plans  as  to  counties  or  areas  to  be  worked  are  designated, 
and  assignments  of  personnel  are  agreed  upon  by  the  cooperating 
state  and  federal  agencies.  Under  the  present  organizational 
structure,  the  work  in  each  state  is  under  the  direction  of  the 
area  supervisor  and  is  directly  supervised  by  the  district  in- 
spector. Technical  assistance  to  the  control  program  is  pro- 
vided by  research  entomologists  and  pathologists  of  the  various 
research  divisions,  by  state  quarantine  officials,  and  by  extension 
entomologists  and  pathologists  and  their  technical  staffs.  Various 
phases  of  tile  control  program  are  based  entirely  on  recommendation 
of  the  control  pathologists  and  entomologists  who  are  assigned  to 
the  problem.  Extension  entomologists  and  pathologists  cooperate 
by  calling  meetings  of  orchardists,  farmers,  and  others  who  are 
interested  in  the  program,  and  state  quarantine  officials  cooperate 
by  enforcing  quarantine  measures  and  by  providing  an  adequate 
portion  of  the  inspection  staff. 

Orchardists  are  kept  currently  informed  of  progress  in  the  programs 
each  season,  and  are  provided  with  literature  as  new  releases  are 
made  relative  to  any  improvements  in  the  control  program. 


B.  Eradication  or  Control 


Eradication  of  outlying  incipient  infestations  has  always  been 
high  in  the  list  of  important  objectives  of  the  program.  The 
program,  as  has  been  followed,  apparently  has  been  successful  in 
eradicating  the  disease  from  several  counties,  and  it  now  appears 
that  the  disease  may  have  been  eradicated  from  the  several  counties 
comprising  the  Mashville-Highlands  area  of  southwest  Arkansas. 

In  the  more  generally  infested  areas,  the  primary  objective  for 
some  years  has  been  to  afford  economic  control  to  the  cooperating 
orchardists.  This  was  continued  during  the  fiscal  year,  and  in 
Arkansas,  Oklahoma,  and  Texas,  956,807  trees  on  1,710  properties 
were  inspected,  and  292  trees  on  8u  properties  were  found  to  be 
infected  with  mosaic.  All  infected  trees  were  removed.  As  stated 
elsewhere  in  this  report,  no  infected  trees  were  found  in  the 
Nashvill e-Highlands  area  of  Arkansas,  and  only  5 were  found  in 
Oklahoma.  The  other  267  infected  trees  were  in  east  Texas. 


C.  Regulatory 


Objectives  of  the  regulatory  phase  of  the  program  are  to  prevent 
further  spread,  within  the  states  where  infection  is  known  to  exist 
and  particularly  to  prevent  spread  to  states  where  the  disease  is 
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not  known  to  be  present.  Since  the  disease  is  readily  spread 
to  nursery  understock  through  the  medium  of  infected  buds,  the 
inspection  and  certification  of  bucwood  sources  is  considered 
a most  important  adjunct  to  the  nursery  certification  procedure. 

All  budwood  sources  proposed  by  the  nurserymen  are  carefully  in- 
spected each  year.  Such  inspections  include  all  trees  in  the 
budwood  block  and  all  peach  trees  within  a mile  of  such  blocks. 
One-mile  environs  inspections  also  are  made  of  all  peach  nurseries , 
and  any  infected  trees  found  within  a mile  of  a nursery  or  budwood 
block  must  be  removed  by  or  before  May  15>  in  order  to  meet  certi- 
fication requirements  of  the  uniform  state  quarantines. 

In  Arkansas,  Oklahoma,  and  Texas,  h2  nurseries,  growing  approxi- 
mately 1,000,000  peach  or  other  mosaic  susceptible  trees,  were 
inspected  and  certified  during  the  year.  In  addition,  2 6 proposed 
budwood  sources  were  inspected  and  approved. 

D.  Methods  Improvement 

Present  status  of  the  program  in  each  of  the  three  states  should 
be  carefully  studied  before  preparing  work  programs  for  the  new 
year.  In  east  Texas,  for  example,  there  has  been  considerable 
planting  of  plums  for  commercial  production,  and  plums  in  most 
instances  are  symptcmless  carriers  of  peach  mosaic.  Therefore, 
since  it  is  impractical  to  make  an  inspection  of  plum  trees  for 
peach  mosaic,  consideration  should  be  given  to  making  a careful 
study  of  the  various  areas  in  east  Texas  where  plums  are  being 
grown  commercially  with  a view  to  determining  if  the  present  in- 
spection program  can  be  justified.  It  may  be  that  certain 
counties  or  portions  of  counties  should  be  eliminated  from  the 
control  program.  Such  elimination,  of  course,  would  preclude 
the  production  of  nursery  stock  and  also  would  prevent  nursery- 
men from  obtaining:  budwood  in  such  designated  areas.  In  areas 
planted  predominantely  to  peach, the  orchardists  should  be  in- 
formed of  the  necessity  for  eliminating  presently  existing  plum 
orchards  if  it  is  their  intention  to  continue  to  control  or 
eliminate  peach  mosaic. 

In  areas  of  all  states  where  the  program  is  to  be  continued, 
particular  attention  should  be  given  to  the  elimination  of  wild 
plum  thickets,  as  is  being  done  in  certain  areas  affected  by  the 
phony  disease.  This  is  considered  necessary  because  wild  plums 
are  carriers  of  the  virus  causing  peach  mosaic,  as  well  as  of 
phony  peach  virus.  Active  programs  should  be  arranged  with  the 
growers  to  begin  a fight  against  the  wild  plums  by  the  use  of 
herbicides  or  other  methods  that  will  eliminate  plums  from  their 
orchards  and  nursery-producing  areas.  Priority  for  control 
programs  should  be  given  to  those  areas  that  comply  with  recom- 
mendations to  destroy  wild  plum  thickets. 


: 
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. Other 

In  most  instances , cooperating  state  agencies  furnish  an  equal 
number  of  inspector s;  however,  there  are  instances  when  they 
furnish  more  inspectors  than  the  federal  agencies.  Usually 
inspectors  furnished  by  the  cooperating  state  agencies  are 
regular  full-time  employees  of  that  agency;  however,  in  some 
cases,  temporary  inspectors  are  employed  and  these  usually  are 
school  teachers  who  are  available  on  a seasonal  basis  from  year 
to  year.  This  arrangement  has  worked  very  satisfactorily  in- 
several  states,  and  it  is  recommended  that  more  thought  be  given 
in  the  various  areas  to  establishing  a corps  of  temporary  in- 
spectors who  will  be  available  on  a.  seasonal  basis  during  each 
inspection  season,  not  only  for  this  program  but  for  other 
programs  as  wello  If  it  is  not  possible  to  develop  a corps  of 
temporary  inspectors,  then  it  is  far  better  to  rely  on  regular 
inspectors  who  can  be  assigned  to  the  program  each  year,  since 
at  least  one  season  is  required  before  an  inspector  can  become 
sufficiently  experienced  to  make  reliable  inspections. 

Particular  emphasis  should  be  placed  on  called  meetings  of 
growers  to  discuss  progress  and  control  of  the  disease  and  to 
keep  before  them  at  all  times  the  objectives  of  the  control 
program.  Program  aids  and  other  information  on  the  disease 
and  the  control  program  should  be  distributed  to  all  growers, 
and  each  jear  a particular  effort  should  be  made  to  be  sure  that 
all  new  growers  receive  this  information.  As  it  becomes  necessary, 
grower  meetings  should  be  called  and  colored  slides  should  be 
shown  illustrating  the  symptoms  of  the  disease  and  methods  of 
controlling  it.  Sufficient  time  should  be  taken,  either  in 
meetings  or  in  individual  contacts,  to  fully  explain  the  disease 
and  its  seriousness  to  growers  and  nurserymen,  and  to  keep  before 
them  the  steps  that  should  be  followed  to  protect  nursery  stock 
and  orchards  from  serious  to  total  loss  from  infection.  Such 
meetings  or  contacts  should  be  made  well  in  advance  of  initiating 
the  program  each  year. 


TABLE  I.  NURSERY  INSPECTION  - PEACH  MOSAIC  REGULATED  AREAS 
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TABLE  3.  BUD  WOOD  SOURCES  AND  ENVIRONS  INSPECTION  - PEACH  MOSAIC  REGULATED  AREAS 
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TABLE  b.  PEACH  MOSAIC  INSPECTION  SUMMARY 
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INTRODUCTORY 


Statement  of  Problem 

Peach  mosaic  is  a contagious  and  destructive  virus  disease 
that  attacks  peach,  nectarine,  plum.,  prune,  apricot,  and 
almond . Natural  spread  of  the  disease  is  by  a microscopic 
eriophyid  mite,  Erionhves  insidiosus . This  mite  vector  in- 
habits the  growth  buds  of  host  plants,  lives  there  during  the 
winter,  and  disperses  in  the  springe  If  the  mite  infested 
tree  has  peach  mosaic,  the  virus  is  thus  carried  to  other 
host  trees.  Artificial  and  long-distance  spread  may  be 
caused  by  man  through  the  movement  of  infected  budwood  and 
nursery  stock. 

Peach  mosaic  disease  is  most  destructive  in  the  freestone 
variety  of  peaches;  however,  in  such  varieties,  inspection 
and  control  measures  have  produced  excellent  results. 
Clingstone  varieties,  white-fleshed  varieties,  and  certain 
seedlings  are  more  tolerant  to  the  disease  and,  in  some 
instances,  infected  trees  exhibit  few,  if  any,  symptoms  of 
peach  mosaic . In  orchards  where  these  tolerant  varieties 
grow,  inspection  is  difficult,  due  to  poor  symptom  expression 
of  the  disease,  resulting  in  a lesser  degree  of  control. 
Natural  spread  occurs  during  the  entire  growing  season  with 
the  greater  spread  taking  place  prior  to  July.  Peach  mosaic 
disease  spreads  rapidly  and  takes  a heavy  toll  .in  areas  of 
concentrated  peach  plantings „ Control  is  most  effective 
when  conducted  on  an  area-wide  basis. 

In  areas  where  freestone  varieties  of  peaches  are  produced, 
when  the  peach  mosaic  virus  and  the  vector  are  present  in  a 
concentration  of  susceptible  peach  trees,  this  disease,  in 
the  absence  of  control,  is  capable  of  destroying  the  peach 
industry  of  the  area.  Losses  sustained  under  these  conditions 
are  not  confined  to  the  individual  peach  grower  but  extend  to 
such  associated  industries  as  railroads,  trucking  companies, 
shook  and  basket  manufacturers,  quick  freeze,  fertilizer  and 
insecticide  companies.  The  economy  of  the  locality,  county, 
state,  and  nation  which  impinges  upon  the  peach  industry 
could  be  affected . 

In  the  peach  mosaic  work  area  of  southern  California,  western 
Colorado,  San  Juan  County,  New  Mexico,  and  Moab  County,  Utah, 
based  on  the  number  of  trees  inspected  and  those  found  to  be 
infected  with  peach  mosaic  and  which  were  destroyed,  the 
values  and  losses  are  indicated  in  the  table  that  follows: 
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State 


Crop  Value 


1957 


1956 


Crop  Loss 


Crop  Value 


Crop  Loss 


California 
Colorado 
New  Mexico 
Utah 


$2,325,000.00 

5,620,926.00 

30,246.00 

326,606.00 


$6,364.00 

25,224.00 

5,946.00 

102.00 


$2,290, 696 .00  $6 , 102 . 00 
4,459,660.00  47,270.00 

35,556.00  496.00 

205,374.00  36.00 


$6,304,780.00  $37,656.00 


$6,991,666.00  $53,906.00 


Program  Justification  Statement 


Peach  mosaic  disease  has  destroyed  approximately  290,000  peach 
trees  in  the  Western  Region &r  an  estimated  loss  to  the  peach 
industry  of  some  $5,500,000.00  since  it  was  first  recognized 
as  a destructive  virus  disease.  Federal  participation,  to- 
gether with  state,  county,  and  grower  cooperation,  is  believed 
to  be  necessary  to  reduce  the  incidence  and  retard  the  spread 
of  peach  mosaic  disease.  This  cooperative  effort  will  prevent 
disastrous  losses  to  the  peach  industry,  and  aid  in  the  en- 
forcement of  regulatory  measures . 

Program  Objective 


Long-term  and  immediate  objectives  of  peach  mosaic  disease 
control  ares 

To  provide  leadership  and  coordination  of  effort  in  ef- 
fecting economic  control  in  commercial  peach-growing 
areas * 


To  prevent  the  spread  of  peach  mosaic  disease  by  ade- 
quate nursery  and  budwood  inspection,  and  quarantine 
enforcement . 

To  continue  inspections  of  peach  orchards  in  order  that 
infected  trees  may  be  located  and  destroyed . 

To  inform  the  peach  growers  the  importance  of  peach 
mosaic  disease  control  and  to  encourage  their  cooper- 
ation in  the  control  program. 

PROGRAM  HISTORICAL  INFORMATION 

The  first  record  of  peach  mosaic  disease  in  the  Western  Region  was 
from  the  Palisade  area  of  Mesa  County , Colorado,  in  1931,  where 
seven  affected  trees  were  found  in  three  adjoining  orchards. 
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In  the  absence  of  effective  control  measures  the  disease  spread 
rapidly.  During  the  succeeding  four  years  its  area  of  distri- 
bution was  extended  to  include  538  of  the  600  properties  (62 
were  unaffected).  In  1935  the  three  originally  infected  or- 
chards were  from  96  to  100  percent  infected . 

For  about  75  years  it  has  been  known  that  the  control  of 
virus  diseases  of  the  peach  may  be  accomplished  by  the  des- 
truction of  the  diseased  trees . As  soon  as  it  was  known  that 
peach  mosaic  is  caused  by  a virus,  the  destruction  of  di- 
seased trees  was  recommended  as  the  only  effective  means  of 
control.  Control  was  first  organized  and  put  into  operation 
during  the  late  summer  and  fall  of  1934 . 

California  produces  about  one-half  of  the  nation’s  peaches. 

Less  than  one -tenth  of  this  production  is  in  southern 
California  where  peach  mosaic  was  found  in  1933.  As  a result 
of  effective  control  and  regulatory  measures,  the  disease  has 
not  spread  out  of  this  area  to  the  main  peach-producing  areas 
of  the  State . Peach  mosaic  has  been  found  in  five  counties 
in  Utah  in  the  southern  and  central  part  of  the  State.  In 
Arizona  and  New  Mexico  the  disease  is  found  wherever  peaches 
are  grown  but,  because  of  the  limited  peach  production  and 
lack  of  interest,  control  is  not  attempted. 

It  has  been  learned  over  a period  of  years  that  the  disease  can 
be  most  effectively  controlled  when  inspection  is  performed 
early  in  the  summer  and  the  diseased  trees  destroyed  at  the 
time  they  are  found . By  the  application  of  this  procedure  on 
an  area-wide  basis  and  through  adequate  nursery  and  budwood 
inspection  and  quarantine  enforcement,  the  outward  spread  of 
the  disease  apparently  has  been  stopped . 

PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 
Planning  and  Direction 

State  Pest  Control  Officials  and  area  and  district  super- 
visors prepare  work  plans  in  keeping  with  available  funds  and 
personnel.  These  general  plans  can  be  modified  to  meet 
changed  conditions  by  agreement  among  the  cooperators . 

Field  supervision  of  the  work  is  the  responsibility  of  the 
district  supervisor  who  prepares  weekly  or  monthly  progress 
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reports  on  the  activity.  Over  the  years  this  procedure  has 
proven  effective , and  all  interested  parties  have  been  kept 
currently  informed  on  the  progress  of  the  work.  Considering 
the  effectiveness  of  this  method  of  operation,  it  is  recom- 
mended that  it  be  continued . 

Technical  Assistance 

Close  working  relations  are  maintained  with  the  research 
agencies  in  ARS,  both  Entomological  and  Pathological,  lo- 
cated at  Riverside,  California.  Since  the  discovery  of  the 
mite  vector  of  peach  mosaic  in  1955,  the  entomology  station 
has  made  some  limited  surveys  to  establish  its  distribution. 

It  has  been  collected  from  southern  California,  limited  areas 
in  Colorado,  Utah,  Arizona,  New  Mexico,  Arkansas,  Texas, 
Mississippi,  and  Georgia.  Host  range  and  life  history  studies 
are  in  progress . Effective  control  of  the  vector  is  also 
being  investigated. 

Pathological  studies  include  the  various  strains  of  the  peach 
mosaic  virus  and  testing  new  peach  varieties  to  ascertain 
their  susceptibility  or  tolerance  to  the  several  strains  of 
the  virus . 

The  close  cooperation  existing  between  research  and  control 
personnel  is  commendable. 

Peach  growers,  county  agents,  and  the  industry  are  currently 
advised  regarding  any  new  developments  pertaining  to  control  as 
a result  of  research  findings.  This  is  accomplished  through 
discussion  at  grower  meetings,  news  releases,  and  the  use  of 
broadcasting  facilities . 

Survey 

A survey  for  peach  mosaic  is  conducted  annually  by  the  Bureau 
of  Plant  Pathology,  California  State  Department  of  Agriculture, 
in  connection  with  their  survey  for  other  stone  fruit  viruses 
in  the  main  peach  belt  of  the  State.  These  surveys  are  in 
cooperation  with  the  County  Agricultural  Commissioners,  and 
are  conducted  north  of  the  peach  mosaic  control  area  where 
observations  are  made  of  some  three  to  four  million  trees. 
Results  to  date  have  been  negative. 

In  Montezuma  County,  Colorado,  a survey  or  reappraisal  of  the 
peach  mosaic  situation  was  made  in  1957.  The  disease  was  first 
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reported  from  Montezuma  County  in  1936  when  one  mosaic  tree 
was  found . A control  program  was  in  operation  from  1936 
through  1940  when  it  was  terminated  due  to  lack  of  grower 
interest  and  cooperation.  The  1957  survey  was  made  during 
May  and  June.  A total  of  12,155  trees  on  22  properties  was 
inspected  and  2,962  mosaic  infected  trees  were  found. 

This  represents  a disease  incidence  of  24  percent  which  is  not 
unexpected  considering  that  control  recommendations  have  not 
been  followed.  Again  this  year  there  was  no  interest  on  the 
part  of  the  growers  for  a control  program.  This  area  is 
isolated  and  ranching  is  of  more  interest  to  the  inhabitants 
than  is  fruit  growing. 

Control 

Objective 

Peach  mosaic,  being  a virus  disease  infection,  is  deep- 
seated  in  the  host.  From  past  experience,  and  presently 
available  information,  the  necessity  for  control  of  this 
disease  is  a continuing  one.  Control  measures  have  been 
effective  when  applied  area-wide  and  at  the  proper  time. 

A mite  vector  of  peach  mosaic,  Erionhves  insidiosus . was 
reported  by  research  workers  in  1955.  To  date  an  ef- 
fective control  of  the  vector  has  not  been  found . 

Annual  control  programs  are  conducted  in  Los  Angeles, 
Riverside,  San  Bernardino,  and  San  Diego  Counties  in 
California;  Delta  and  Mesa  Counties  in  Colorado;  and  in 
Grand  County,  Utah.  Peach  mosaic  disease  is  found  in 
the  peach-growing  areas  of  Arizona  and  New  Mexico . Al- 
though peaches  are  not  a major  crop  in  either  of  these 
states,  control  programs  were  conducted  during  the  years 
1937  through  1941-  These  programs  were  finally  discon- 
tinued due  to  the  lack  of  grower  cooperation  and  support. 
Insofar  as  peach-growing  areas  are  concerned  these  two 
states  are  isolated  from  peach-growing  areas  in  other 
states  by  mountains  and  wide  expanses  of  desert.  It  is 
believed  that  the  peach  mosaic  situation  in  Arizona  and 
New  Mexico  does  not  present  a serious  hazard  to  the 
control  programs  conducted  in  other  peach-growing  states . 

Techniques  of  Control 

In  the  control  of  peach  mosaic  a close  inspection  is 
made  of  each  peach  tree.  The  inspector  goes  all  the  way 
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around  each  tree  looking  for  peach  mosaic  symptoms . These 
include  short  internodes  * delayed  foliation  and  mottling 
crossing  the  veins  in  the  leaf.  The  only  known  control 
of  the  disease  is  the  destruction  of  all  trees  showing 
visible  symptoms.  This  is  done  by  delimbing  the  diseased 
tree  'at  the  time  of  inspection  and  then  girdling  the  trunk 
at  the  ground  level  and  placing  ammonium  sulfamate 
(ammate)  in  the  girdle  which  kills  the  stump. 

Considering  the  available  information  on  virus  diseases, 
it  is  believed  that  control  procedures  are  adequate. 

Accomplishments 

For  the  fiscal  year  1957,  a total  of  1,143,171  trees  was 
inspected  on  15,168  properties,  and  8,664  peach  mosaic  in- 
fected trees  were  found  on  807  properties . All  mosaic 
trees  found  were  removed  except  2,962  which  were  found  in 
Montezuma  County,  Colorado.  The  only  inspection  in 
New  Mexico  was  on  nursery  and  budwood  certification  which 
involved  926  trees  on  35  properties . Ninety ^three  of  the 
trees  inspected  on  19  of  the  properties  surveyed  were 
found  infected . 

In  addition  to  the  above  data,  the  State  of  California 
Bureau  of  Plant  Pathology,  Department  of  Agriculture,  in 
connection  with  their  stone-fruit  virus  disease  program 
made  observations  for  peach  mosaic  on  some  3,106,972 
peach  trees  in  10  northern  California  counties  during  the 
f iscal  y"ear  1957. 

Regulatory 

Objective 

The  objective  of  this  phase  of  the  program  is  to  prevent 
the  further  spread  of  peach  mosaic  disease  through  a 
program  of  nursery  and  budwood  inspection  and  quarantine 
enforcement . This  is  accomplished  through  uniform  State 
quarantines,  except  in  the  State  of  California  which  has 
an  embargo  type  peach  mosaic  quarantine. 

Nurseries  and  budwood  sources  in  the  peach  mosaic  regu- 
lated areas  are  inspected  annually.  Certificates  may  be 
issued  on  condition  that  all  diseased  trees  are  removed 
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from  the  environs  of  nurseries  and  budwood  sources  for 
a radius  ’ of  "one  mile  on  or  before  May  15,  provided  that 
certificates  may  not  be  issued  for  one  year  following  the 
finding  of  mosaic  infection  either  in  or  immediately  ad- 
jacent to  a nursery  block  or  budwood  orchard.  All  budwood 
secured  in  or  shipped  from  a regulated  area  must  be  cut 
under  the  supervision  of  an  authorized  State  or  Federal 
inspector  and  movement  thereof  must  be  covered  by  a special 
certificate. 

At  the  present  time  there  is  no  treatment  available  for  use 
in  rendering  infected  regulated  articles  eligible  for  move- 
ment or  certification.  During  the  fiscal  year  1957,  a 
total  of|  170  nurseries  and  dealerd  and  two  budwood  sources 
were  inspected  in  the  peach  mosaic  regulated  area  in  the 
Western  Region.  This  cooperative  regulatory  work  in- 
volved the  inspection  of  2,722  trees  on  209  properties  in 
the  counties  of  Los  Angeles,  Riverside,  San  Bernardino,  and 
San  Diego  in  the  State  of  California;  Delta  County, 
Colorado;  and  San  Juan  County,  New  Mexico.  All  nurseries 
inspected  met  the  requirements  for  certification  except 
three.  Only  two  budwood  sources  were  inspected  and  one 
of  these,  in  San  Juan  County,  New  Mexico,  was  ineligible 
for  certification. 


Other 


Cooperation 

For  the  period  July  1,  1956,  through  June  30,  1957,  the 
combined  federal,  state,  county,  and  grower  man-days 
devoted  to  peach  mosaic  control  totaled  2,822.  States, 
counties,  and  growers  furnished  1,625  man-days,  or  58 
percent.  Federal  man-days  totaled  1,197,  or  4 2 percent. 

Funds 

Total  funds  and  contributed  services  amounted  to  $142,071.00 
States,  counties,  industry,  and  growers  furnished  $98,796.00 
or  70  percent.  Federal  funds  expended  amounted  to 
$43,275.0Q  or  30  percent  of  the  cooperative  total. 
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* to  direct  appropriations,  allotments  from  other  sources,  services  and  supplies  for  which  there  is  an 

actual  cash  expenditure. 

**Limited  to  services  incidental  to  other  activities  for  which  only  an  estimated  value  is  available. 
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* Written  by  Federal  personnel  for  release  direct  or  through  cooperators . 
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PREVIOUSLY  INFECTED  COUNTIES  THAT  HAVE  x. 

GUALIFIED  FOR  RELEASE  FROM  QUARANTINE  ^ 

| 1 1935  - THROUGH  JUNE  30,  1957 
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INTRODUCTORY 


A.  Stateinent  of  Problem 

Phony  disease,  caused  by  an  insect-transmitted  virus,  for  some 
years  has  been  recognized  as  the  most  destructive  disease  of 
peaches  in  the  United  States;  and  it  certainly  has  been  a limiting 
factor  in  the  commercial  production  of  peaches  in  the  more  impor- 
tant areas  of  the  Southeast,  where  it  readily  attains  epidemic 
proportions  in  the  absence  of  an  organized  grower -supported  state 
and  federal  control  program. 

Control  of  phony  is  a complex  problem  for  the  following  reasons; 
(1)  incipient  stages  are  difficult  for  an  untrained  person  to 
detect  and  it  is  in  this  stage  of  infection  that  trees  must  be 
found  and  removed  for  best  control  results;  (2)  the  causal  -virus 
appears  to  be  endemic  in  the  several  species  of  wild  plum  which 
occur  naturally  throughout  the  southeast,  and  it  is  only  by 
chemical  test  that  its  otherwise  invisible  presence  can  be  demon- 
strated in  these  hosts;  (3)  even  though  at  least  four  of  the 
insect  vectors,  and  certainly  the  most  important  ones,  are  known, 
there  appears  to  be  no  immediate  possibility  of  eliminating  them 
because  of  the  wide  range  of  acceptable  host  plants  other  than 
peach. 

B.  Program  Justification  Statement 

Control  of  phony  disease  is  necessary  in  the  important  peach- 
growing southeastern  states  to  protect  an  industry  valued  at  ap- 
proximately ^20, 000,000  annually/-  and  to  prevent  entry  of  the 
disease  into  areas  not  presently  known  to  be  infested. 

C.  Program  Objective 

Since  the  important  insect  vectors,  as  well  as  the  more  important 
(if  not  the  only)  wild  hosts  of  the  phony  disease,  are  now  known, 
and  it  is  believed  that  the  long-term  objective  can  be  eradication 
of  phony  from  at  least  the  more  important  commercial  and  nursery 
areas  in  the  southeast.  It  is  recognized  that  such  an  accomplish- 
ment would  take  several  years,  but  it  is  believed  that  with  the 
interest  now  being  shown  in  wild  host  destruction  and  with  the 
apparent  effectiveness  of  the  newer  insecticides  on  the  insect 
vectors,  it  is  not  too  much  to  be  hoped  for. 

During  the  reporting  year,  considerable  progress  was  made  toward 
the  destruction  of  wild  plum  thickets  in  several  important  areas, 
and  a continuation  of  this  phase  of  control  operations  will  con- 
tribute greatly  to  the  long-range  objective.  In  addition,  careful 
nursery  and  orchard  inspections  were  continued,  as  has  been  done 
since  the  program  was  initiated  in  1929,  in  an  effort  to  avoid 
dissemination  to  areas  not  known  to  be  infested  and  also  to  keep 
the  disease  in  the  commercial  areas  within  the  bounds  of  economic 
control. 
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D.  Program  Changes 

There  were  no  important  changes  during  the  year  except  in  the 
destruction  of  wild  plums  in  the  peach-growing  areas.  This 
work,  which  was  started  in  Georgia  ana  South  Carolina  several 
years  ago,  was  considerably  stepped  up  in  these  states  during 
the  past  year  and  was  initiated  in  the  small  commercial  area 
of  north  Louisiana, 

E.  Status  of  Infestation 

The  surveys  made  during  the  past  several  years  seen  to  prove 
that  there  is  a general  phony  infestation  from  the  east  half 
of  Texas  to  western  North  Carolina,  with  the  most  severe  areas 
of  infestation  being  found  in  the  states  of  Alabama,  Georgia, 
Louisiana,  Mississippi,  and  South  Carolina.  Several  species  of 
wild  plums  in  this  latitude  also  are  heavily  infected  with  phony 
disease.  As  these  facts  became  evident,  it  was  necessary  to 
adjust  work  programs  from  the  original  plan  of  complete  eradi- 
cation over  the  entire  infested  area  to  one  of  eradication  in 
the  more  important  nursery  and  commercial  orchard  areas,  work 
of  the  past  several  years  has  been  directed  to  this  end,  and 
it  has  been  many  years  since  there  has  been  any  report  cr  any 
evidence  of  phony  disease  being  disseminated  by  nursery  stock. 
Infection  in  the  more  important  commercial  areas  has  steadily 
declined  for  the  past  several  years  under  the  combined  efforts 
of  the  intensified  inspection  and  infected  tree  removal  program, 
together  with  the  newer  insecticides  which  are  effective  in 
controlling  the  insect  vectors.  In  addition,  greater  emphasis 
has  been  placed  cn  wild  plum  destruction!  and  this  work,  parti- 
cularly during  the  past  two  years,  has  been  considerably  in- 
creased. It  is  believed  at  the  present  time  that  eradication 
of  phony  from  the  more  important  nursery  and  commercial  orchard 
areas  is  well  within  the  realm  of  possibility. 

II.  PROGRAM  HISTORICAL  BJFCRIJLTIOM 

Phony  was  first  observed  in  an  orchard  located  near  harshallville, 
Georgia,  about  15$  0,  and  for  some  time  it  was  thought  by  a number 
of  the  peach  growers  that  the  dwarfed  trees  offered  premise  for 
propagation  purposes  since  little  or  no  pruning  would  be  required. 

It  was  soon  evident,  however,  that  in  addition  to  reducing  the 
length  of  terminal  twig  growth,  the  disease  greatly  reduced  the 
size  and  number  of  peaches  on  a tree  so  that  after  the  trees  had 
been  affected  with  "the  disease  for  two  or  three  years,  and  in  seme 
instances  after  they  had  exhibited  symptoms  for  only  one  year,  the 
peaches  were  too  small  to  be  of  any  economic  value.  The  interest 
of  the  Department  of  Agriculture  in  controlling  this  disease  dates 
back  to  July  15>,  lyl5 ,when  a peach  grower  in  the  Fort  Valley  area 
requested  aid  for  fighting  the  disease  which  he  termed  Mphony  trees.  ' 
Growers  previously  had  referred  to  the  dwarfed  trees  as  "pony  trees" 
because  of  their  small  size.  This  peach  grower !s  request  for  aid 


resulted  in  preliminary  studies  which  led.  to  the  establishment 
in  3.921  of  the  United  States  Peach  disease  Field  Laboratory  at 
Fort  Valley,  Georgia,  with  Dr,  Lee  M,  Hutchins  in  charge.  Later 
announcement  by  Dr,  Hutchins  of  the  cause  of  phony  with  recommen- 
dations for  its  control  resulted  in  the  enactment  of  Federal 
Quarantine  No,  69,  effective  June  1,  1929,  and  also  the  beginning 
of  Federal  participation  in  the  control  program  which  started  on 
July  1,  1929.  Although  the  Federal  Quarantine  was  revoked  on 
March  1,  1933,  it  was  done  so  with  the  understanding  that  Federal 
cooperation  would  be  continued  on  matters  of  survey,  research, 
control,  and  eradication.  Since  that  time,  the  regulatory  phases 
of  the  program  have  been  enforced  by  uniform  state  quarantines. 
Subsequent  surveys  revealed  the  presence  of  the  disease  in  Alabama, 
Arkansas,  Florida,  Georgia,  Illinois,  Kentucky,  Louisiana,  Missis- 
sippi, Missouri,  North  Carolina,  South  Carolina,  Tennessee,  and 
Texas-,  Isolated  cases  of  trees  infected  with  this  disease  also 
were  found  in  Indiana,  Pennsylvania,  and  Maryland, 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A,  Planning  and  Direction 

Prior  to  beginning  the  active  field  work  on  the  phony  peach 
program,  consultations  were  held  with  State  officials  and  field 
personnel  of  the  Division  to  discuss  control  results  of  past 
years  and  to  formulate  plans  for  the  season.  In  these  con- 
sultations and  discussions,  detailed  plans  as  to  funds,  per- 
sonnel, and  equipment  to  be  furnished  by  the  cooperating  State 
and  Federal  agencies  were  carefully  worked  out  well  in  advance 
of  the  inspection  program  in  order  that  no  time  would  be  lost, 

B,  Technical  Assistance 

Research  entomologists  and  plant  pathologists  cooperated  very 
closely  with  the  control  program  and  as  new  information  was 
developed  it  was  made  available  immediately  to  the  control 
division.  Extension  entomologists,  pathologists,  and  horticul- 
turists cooperated  by  informing  peach  growers  of  new  control 
developments  and  plans  for  each  season.  State  entomologists 
and  their  technical  staffs  cooperated  by  furnishing  an  equita- 
ble portion  of  the  inspection  staff  and  by  enforcing  quarantine 
regulations  relative  to  production  of  nursery  stock. 

Division  personnel  kept  peach  growers,  county  agents,  and  others 
interested  in  peach  production  currently  informed  of  the  progres 
and  plans  being  made,  particularly  where  changes  were  involved, 

C , Survey 

During  the  past  year,  surveys  were  restricted  mostly  to  the 
regular  control  areas,  and  for  this  particular  program  they 
should  be  considered  as  a phase  of  control,  as  the  control  of 
the  phony  disease  consists  of  orchard  inspections  and  removal 
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of  infected  trees.  The  survey  or  inspection  procedure  on  the 
phony  peach  program  consists  essentially  of  walking  the  peach 
orchards  and  determining  trees  actually  infected  with  the 
disease  on  the  basis  of  external  symptoms,  Most  of  the  time, 
this  method  is  completely  satisfactory  for  commercial  orchards 
where  each  block  or  orchard  consists  of  a single  variety.  In 
orchards  of  mixed  varieties  or  in  outlying  areas,  for  example 
the  environs  of  commercial  orchards  or  nurseries  where  the 
varieties  are  mixed  or  are  seedlings,  it  is  frequently  necessary 
to  resort  to  the  chemical  test  which  consists  of  treating  thin 
cross  sections  of  roots  from  suspected  trees  in  a solution  of 
methyl  alcohol  which  has  been  acidulated  by  the  addition  of 
15  percent  hydrochloric  acid,  within  a few  seconds,  roots  from 
a phony  infected  tree  will  show  purple  spots  or  flecks  fairly 
evenly  distributed  over  the  surfaces  of  the  root  sections.  If 
the  roots  are  from  a normal  tree,  or  a tree  not  infected  with 
phony,  a uniform  purplish  discoloration  will  appear  in  a short 
time  without  spots  or  flecks. 

D.  Eradication  or  Control 

In  Alabama,  Arkansas,  Georgia,  Mississippi,  South  Carolina, 
and  Texas,  b, 956, Obb  trees  on  1,575  properties  were  inspected, 
and  26,285  trees  on  585  properties  were  found  to  be  infected 
with  phony  disease.  All  infected  trees  found  were  removed  at 
the  time  of  inspection  or  shortly  thereafter. 

Destruction  of  wild  plums,  which  are  native  hosts  of  phony 
disease,  was  started  in  the  orchard  areas  of  Louisiana  during 
the  year  and  was  continued  in  Georgia  and  South  Carolina.  This 
activity  :‘n  Louisiana  resulted  in  the  chemical  treatment  of 
35,300  square  yards  of  wild  plums  within  the  environs  of  8 
orchards,  all  of  which  were  in  Lincoln  Parish.  In  Georgia, 
where  this  phase  of  control  began  during  the  1955  fiscal  year, 
225,b55  square  yards,  or  approximately  b6  acres  of  plum  thickets, 
have  been  treated  in  the  environs  of  9b  orchards  in  5 counties. 
In  South  Carolina,  the  fight  against  wild  plums  began  in  1953 
as  a result  of  surveys  which  showed  a high  degree  of  infection 
with  phony.  From  1953  to  1957,  a total  of  25b5 225  square  yards, 
or  52  acres  of  wild  plum  thickets,  was  destroyed  within  the 
half-mile  environs  of  112  orchards  in  11  counties  of  that  state. 


E.  Regulatory 

In  Alabama,  Arkansas,  Georgia,  Mississippi,  South  Carolina,  and 
Texas,  bb  peach  nursery  planting  sites  were  inspected  in  lb 
counties,  involving  11,372  peach  trees  on  235  properties  which 
were  within  the  half-mile  environs.  Cnly  one  phon}'-  infected  tree 
was  found  within  the  environs  of  any  proposed  site,  and  it  was 
promptly  destroyed. 


Wild  plum  trees  were  found  within  300  yards  of  20  proposed 
planting  sites,  but  all  such  trees  were  promptly  removed 
except  in  the  case  of  2 planting  sites  in  the  state  of  Texas, 

In  17  counties  of  6 states,  h9  nurseries  produced  1,351,1*00 
nursery  trees,  all  of  which  met  the  necessary  certification 
requirements  of  the  standard  states  phony  peach  quarantine. 

Methods  Improvement 

In  an  effort  to  conserve  manpower,  and  at  the  same  time  to 
more  adequately  inspect  the  commercial  areas  of  peach  production 
in  the  phony-infected,  sections  of  the  southeast,  studies  have 
been  made  over  a period  of  several  years  to  devise  ways  and 
means  of  adequately  covering  the  orchard  areas  at  reduced  costs, 
which  at  the  same  time  would  permit  extending  inspections  to 
areas  where  it  has  not  been  possible  thus  far  to  make  inspections. 
To  this  end,  considerable  use  was  made  of  jeeps  for  inspectors  to 
ride  in  through  the  orchards.  This  method  has  proved  to  be  very 
satisfactory  and  has  saved  an  enormous  amount  of  time  in  such 
areas  as  the  Nashville -Highlands  area  of  Arkansas,  the  large  com- 
mercial areas  of  Georgia,  and  the  smaller  orchard  areas  of  north 
Louisiana,  As  phony  infection  can  actually  be  determined  better 
from  a short  distance,  inspection  from  jeeps  or  similar  types  of 
vehicles  is  just  as  effective  as  that  made  by  inspectors  walking 
through  the  orchards.  Inspection  from  jeeps  is  particularly 
advantageous  in  orchards  of  young  trees,  particularly  where  phony 
infection  is  light.  In  the  older  orchards  of  central  de0rgia, 
where  phony  infection  may  be  relatively  high  requiring  frequent 
stops  for  marking  the  trees,  this  method  tends  to  lose  some  of 
its  efficiency;  however,  it  is  still  possible  to  inspect  orchards 
more  rapidly  and  just  as  effectively  by  using  jeeps. 

Other 

All  phases  of  the  phony  peach  control  program  in  all  of  the 
affected  states  were  carried  on  in  very  close  cooperation  with 
the  state  pest  control  agencies.  These  agencies  furnished  an 
equitable  amount  of  the  inspection  personnel,  and  in  some  in- 
stances, part  of  the  transportation,  here  it  was  possible  for 
the  cooperating  state  agencies  to  assign  their  regular  district 
inspectors  to  this  program  during  the  inspection  period,  the  work 
moved  more  rapidly  and  smoothly  because  such  an  inspector  was 
familiar  with  his  district,  was  acquainted  with  practically  all 
of  the  growers,  was  familiar  with  the  location  of  the  orchards, 
the  number  of  trees  involved,  etc.,  and  was  able  to  discuss  phony 
peach  control  with  peach  growers  in  connection  with  his  other 
activities. 

Some  years  ago,  it  was  found  that  if  the  growers  were  currently 
informed  of  the  progress  of  the  control  program,  their  cooperation 
with  state  and  federal  agencies  was  greatly  enhanced.  They  were 
kept  informed  during  the  past  year,  as  in  former  years,  by  the  dis- 
tribution of  program  aids  and  discussions  of  the  work  at  meetings, 
which  in  many  cases  were  held  in  connection  with  general  pest 
control  activities. 
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No  Infections  Found 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 
PLANT  PEST  CONTROL  DIVISION 
CENTRAL  REGION 


ANNUAL  PROGRAM  REPORT 
PINK  BOLLWQRM 

July  1,  1956  - June  30,  1957 


Cooperating  Agencies: 

Plant  Pest  Control  Division,  Agricultural  Research 
Service,  U.  S.  Department  of  Agriculture 
In  cooperation  with 
State,  County,  and  Local  Agencies 


October  21,  1957 
Minneapolis,  Minn* 


R.  0.  Bulger 
Regional  Supervisor 


' 


- 1 - 


The  following  summary  of  the  pink  bollworm  program  in  the  Central  Plant 
Pest  Control  Region  is  submitted  in  lieu  of  a complete  annual  report* 

The  pink  bollworm  is  not  a problem  in  this  region  to  date*  The  cotton- 
growing counties  in  southeastern  Missouri  are  not  under  Federal  regula- 
tion, but  inspections  are  made  by  the  Missouri  State  Department  of  Agri- 
culture for  the  presence  of  the  pest*  They  maintain  a road  patrol  for 
the  purpose  of  inspecting  mechanical  pickers,  picker  crews,  picking  sacks, 
cars,  trucks,  and  the  like#  In  addition,  the  Division  participated  in  a 
gin  trash  inspection  during  the  period  of  November  4 to  14,  19 A total 
of  343* 5 bushels  of  gin  trash  was  inspected  in  Dunklin,  Mississippi,  New 
Madrid,  Pemiscot,  Scott,  and  Stoddard  Counties#  No  pink  bollworms  were 
found* 
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^Written  "by  Federal  p^orscuasl  for  release  direct  or  through  cooperators 
^Conservative  estimate. 
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INTRODUCTORY 
Statement  of  Problem 

The  pink  bollworm,  one  of  the  most  serious  insect  pests  of  cotton,  feeds 
on  seed  and  lint  in  the  developing  cotton  bolls,  cutting  and  staining  the 
fiber  and  reducing  the  weight  and  quality  of  seed.  Severe  infestations  cause 
heavy  loss  in  production. 

The  pink  bollworm  is  widely  distributed  in  the  cotton-growing  areas  of 
eastern  Mexico,  comprising  the  states  of  Tamaulipas,  Nuevo  Leon,  Coahuila, 
Durango  and  Chihuahua,  contiguous  to  the  cotton-growing  areas  in  Texas  and 
New  Mexico  and  separated  from  the  western  area  of  Mexico  by  the  Sierra  Madre 
mountains.  The  insect  is  not  known  to  be  present  in  the  western  area  of 
Mexico,  comprising  the  states  of  Sinaloa,  Sonora  and  Baja  California  adjacent 
to  Arizona  and  California.  It  is  essential  to  the  cotton  industry  of  both 
countries  to  suppress  and  control  the  infestation  in  the  eastern  area  to 
economically  control  and  prevent  spread  into  the  cotton-growing  areas  of  the 
United  States,  and  to  prevent  its  entry  into  the  western  area  since  it  would 
threaten  the  cotton  industry  of  western  United  States  and  the  northwestern 
area  of  Mexico. 

The  monetary  value  of  the  1956  cotton  crop  in  the  United  States  was  esti- 
mated to  be  almost  three  billion  dollars  involving  13,150,313  bales;  in  the 
adjacent  Republic  of  Mexico  almost  400  million  dollars  involving  an  estimated 
1,800,000  bales  of  cotton.  In  Mexico  a little  more  than  half  of  the  1956 
production  was  grown  in  the  eastern  infested  area. 

Program  Justification 

The  story  of  the  pink  bollworm  in  other  cotton-growing  countries  of  the 
world  indicates  that,  in  the  absence  of  control  programs,  losses  average  from 
10  to  20  per  cent  and  often  much  higher.  The  proximity  of  the  western  protec- 
tive area  of  Mexico  to  California  and  Arizona,  and  the  infested  eastern  area 
of  Mexico  being  contiguous  to  the  cotton-growing  areas  of  Texas  and  New  Mexico 
make  it  mutually  obligatory  for  the  United  States  and  Mexico  to  work  coopera- 
tively in  Mexico  on  a program  designed  to  protect  their  cotton  industries 
against  the  pink  bollworm. 

Program  Objective 

The  purpose  of  the  cooperative  program  with  the  Mexican  Government  is  to 
prevent  or  retard  further  spread  of  the  pest  from  the  infested  areas,  suppress 
damage  and  prevent  economic  loss,  permit  the  orderly  and  safe  movement  into 
trade  channels  of  the  Mexican  crop  produced  in  the  regulated  area  without 
imposing  unreasonable  and  unduly  expensive  restrictions,  to  keep  free  of 
infestation  the  western  area  of  Mexico,  thus  protecting  the  cotton  areas  of 
Arizona  and  California,  and  to  locate  and  eradicate  any  incipient  infestation 
that  might  occur  in  the  areas  not  infested. 
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Cooperatively  with  the  Defensa  Agricola  of  the  Mexican  Government  during 
the  current  year,  control  procedures  and  regulations  were  encouraged  and  en- 
forced in  the  regulated  area.  In  the  protective  western  area  of  Mexico,  which 
is  not  known  to  be  infested,  gin  trash  inspections  and  field  surveys  were  made 
with  negative  results  and  the  inspection  system,  established  to  intercept  po- 
tentially infested  material  that  might  be  carried  by  any  means  of  traffic,  was 
maintained  with  plans  formulated  for  strengthening  the  inspection  program. 

Status  of  Infestation 

The  pink  bollworm  infestation  in  Mexico  extends  from  northwestern 
Chihuahua,  adjacent  to  the  Arizona-New  Mexico  line,  southeast  to  the  Gulf  of 
Mexico.  The  infested  area  is  composed  of  six  combat  zones  with  a total  of 
125  municipios  in  the  five  states  of  Chihuahua,  Durango,  Coahuila,  Nuevo  Leon 
and  Tamaulipas.  During  the  current  year  commercial  damage  was  suffered  in 
the  municipio  of  Juarez  in  the  Juarez  Valley  of  Combat  Zone  No.  1.  A rigid 
cultural  control  program  was  initiated  and,  as  indicated  by  debris  and  bloom 
inspections,  satisfactory  control  of  the  pest  apparently  has  been  accomplished. 
In  Combat  Zone  2 and  3 insecticidal  control  for  the  pink  bollworm  and  other 
cotton  insects  was  general.  Damage  from  the  pink  bollworm  was  higher  in 
Combat  Zone  No.  3,  Laguna  Region,  than  in  any  other  zone  in  the  regulated 
area. 

PROGRAM  HISTORICAL  INFORMATION 

The  pink  bollworm  was  introduced  into  the  Laguna  region  of  Mexico  in 
cottonseed  for  planting  brought  from  Egypt  in  1911.  By  1917  it  had  become 
well  established  in  the  states  of  Coahuila,  Durango  and  Chihuahua  in  Mexico 
and  was  found  in  the  State  of  Texas  in  the  United  States,  Immediate  steps 
were  taken  by  both  countries  to  combat  the  insect  by  means  of  quarantine,  re- 
gulatory and  cultural  control  measures.  There  was  no  additional  spread  in 
Mexico  until  in  1936  when  it  was  discovered  in  the  Lower  Rio  Grande  Valley  of 
Tamaulipas  and  of  Texas,  thus  making  connection  across  Nuevo  Leon  from  Coahui- 
la. Since  that  time  there  has  been  very  little  spread  in  Mexico  and  none  be- 
low the  San  Femando-Conchas  river  valley  in  the  State  of  Tamaulipas,  Inspec- 
tors of  both  countries,  working  on  the  control  of  the  pink  bollxvorm,  had 
frequent  discussions  on  the  problem  and  concurred  on  the  basis  of  local  agree- 
ment until  July  1,  1943,  when  a formal  agreement  of  the  secretaries  of  agricul- 
ture of  both  countries  was  drawn  up  and  a cooperative  program  was  set  up  which 
has  continued  to  date.  In  1953  a pink  bollworm  larva  was  found  at  Culiacan, 
Sinaloa  from  gin  trash.  As  a consequence,  quarantine  measures  were  immediate- 
ly imposed  on  the  State  of  Sinaloa  by  Mexican  authorities,  A road  station  was 
established  at  Don  to  protect  cotton-growing  areas  to  the  north  of  Sinaloa. 

The  Defensa  Agricola  also  established  a road  station  near  Mazatlan  to  prevent 
the  entry  into  the  western  area  of  materials  capable  of  carrying  the  pink 
bollworm  from  the  infested  eastern  area  of  Mexico,  Gin  trash  inspection  and 
field  surveys  have  revealed  no  further  specimens.  The  road  station  at  Don  was 
closed  after  three  years  with  no  pink  bollworm  having  been  found  by  surveys  in 
Sinaloa. 
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PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 
Planning  and  Direction 

Supervising  officials  of  the  Defensa  Agricola  and  the  Plant  Pest  Control 
Division  consult  frequently  and  plan  together  the  various  activities  of  the 
program,  directing  all  phases  of  the  work  through  personnel  at  different 
working  levels.  Needs  of  the  program  are  determined  from  observations,  exami- 
nation cf  the  problem  and  evaluation  of  the  situation  from  discussions  with 
cooperating  Mexican  authorities  so  that  the  maximum  control  of  the  pest  may 
be  realized  from  monies  available. 

A shorter  and  more  uniform  planting  period  and  improved  cultural  control 
practices  are  being  emphasized  in  the  infested  zones.  It  has  been  planned  and 
recommended  that  the  State  of  Sinaloa  in  the  Protective  Zone  of  the  Northwest 
be  designated  as  a district  with  a district  supervisor  assigned  to  handle  the 
anticipated  increase  in  workload. 

Technical  Assistance 

Personnel  of  the  Plant  Pest  Control  Division  stay  in  close  contact  with 
Pink  Bollwcrm  Research  and  Agricultural  Ihgineering  Research  of  the  Agricul- 
tural Research  Service  and  inform  coopera.tors  of  any  new  developments  and 
accomplishments  on  the  control  of  the  pink  bollworm.  Information  on  the  con- 
trol of  other  cotton  insects  is  furnished  cooperators  upon  request. 

Technical  assistance  was  furnished  by  the  Plant  Pest  Control  Division 
to  ccoperators  in  the  establishment  of  newly  developed  control  and  regulatory 
measures  as  well  as  systems  used  in  survey  and  detection  of  the  insect. 

Survey 

In  the  western  area  of  Mexico  where  no  pink  bollworm  infestation  is 
known  to  exist,  gin  trash  and  bloom  inspections  were  made  to  determine  the 
presence  or  absence  of  the  insect.  In  the  eastern  area  in  which  all  five 
states  are  known  to  be  infested,  gin  trash,  debris,  bloom  and  green  boll  ins- 
pections were  made  to  determine  the  density  and  severity  of  the  infestation 
as  well  as  to  evaluate  the  effectiveness  of  control  and  regulatory  measures 
and  to  determine  the  appropriate  control  measures  to  apply  in  each  separate 
zone. 


Lint  cleaners  are  being  installed  in  a number  of  gins  throughout  Mexico. 
Most  of  them  are  of  a type  not  very  satisfactory  for  pink  bollworm  inspection; 
however,  it  is  expected  that  they  may  to  some  extent  replace  gin  trash  inspec- 
tion. In  the  eastern  area  a limited  amount  of  gin  trash  inspection  was  done 
in  the  states  of  Tamaulipas,  Nuevo  Leon  and  Chihuahua,  while  in  the  western 
area,  comprising  the  states  of  Sinaloa,  Sonora  and  Baja  California,  trash  was 
inspected  at  gins  in  all  of  the  principal  cotton-growing  districts.  Refer  to 
table  in  Appendix  for  summary  of  gin  trash  inspection. 
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Bloom  inspection  was  made  in  all  states  and  districts  of  the  infested 
area  and  in  the  states  of  Sinaloa  and  Sonora  of  the  noninfested  western  area. 
Refer  to  table  in  Appendix  for  summary  of  bloom  inspection.  Debris  inspection 
to  determine  the  effectiveness  of  the  past  season  control  and  the  probable 
carry-over  in  the  infested  areas  was  made  in  all  combat  zones.  Refer  to  table 
for  summary  of  debris  inspection.  Green  boll  inspection  was  made  in  the  areas 
of  long  growing  seasons  where  insecticides  are  used  for  pink  bollworm  control 
during  the  growing  season  and  was  made  for  the  purpose  of  determining  the 
time  to  apply  and  the  effectiveness  of  control  with  insecticides. 

Control 

Control  activities  are  confined  principally  to  the  eastern  area  of  Mexico 
Since  1952  the  control  program  has  been  efficient  enough  to  limit  crop  losses 
to  a negligible  amount  with  the  exception  of  scattered  fields  over  the  area, 
principally  in  the  Juarez  Valley  of  Chihuahua  and  Laguna  Region  of  Coahuila 
and  Durango.  A rigid  cultural  control  program  was  put  into  effect  in  the  Jua- 
rez Valley  in  the  fall  of  1956,  requiring  stalk  destruction  and  deep  plowing 
followed  by  a winter  irrigation.  Debris  and  Bloom  inspections  indicate  a low 
carry-over  of  the  insect  and  commercial  damage  is  not  expected  in  the  1957 
crop.  Insecticidal  practices  for  control  of  the  pink  bollworm  in  La  Laguna 
is  a common  practice.  The  pink  bollworm  carry-over  reflected  from  field  inspec 
tions  indicated  the  necessity  of  the  application  of  insecticides.  Insecticides 
for  pink  bollworm  control  during  the  past  growing  season  were  used  on  more  than 
95  per  cent  of  the  area  planted  to  cotton. 

Each  of  the  combat  zones  have  different  stalk  destruction,  plow-up  and 
planting  dates,  depending  on  climatic  conditions.  The  program  is  divided  into 
the  following  practices: 

1 Planting  at  the  most  opportune  time  and  in  the  shortest  time  possible. 

2 Protecting  the  crop  with  insecticides  from  insects  that  would  delay 
early  fruiting, 

3 Early  harvest  and  stalk  destruction  immediately  behind  the  last  picking, 
preferably  by  shredding. 

4 Plowing  the  land  to  a depth  of  at  least  six  inches. 

It  is  well  to  mention  that  the  maintenance  of  a host-free  period  is  nec- 
essary in  that  portion  of  the  quarantined  area  where  the  plant  growth  continues 
on  account  of  the  tropical  climate.  This  also  applies  to  okra,  kenaf  and  other 
host  plants  which  are  covered  in  the  Mexican  quarantine. 

Cultural  control  is  mandatory  under  the  Mexican  quarantine  in  all  of  the 
six  combat  zones.  Part  of  these  combat  zones  have  a fund  in  escrow  in  some 
form  as  a penalty  for  noncompliance.  In  125  municipios  in  the  6 combat  zones 
of  the  5 infested  states  there  was  an  estimated  cotton  acreage  of  1,562,500 
acres  planted  by  an  estimated  50,000  growers  in  the  1956-57  season. 
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Regulatory- 

Rules  and  regulations  against  the  pink  bollworm  are  carried  out  coopera- 
tively by  the  Defensa  Agricola  and  Plant  Pest  Control  Division  by  authority 
of  the  Mexican  Government  as  laid  out  in  their  quarantine.  The  Mexican  Depart- 
ment of  Agriculture  is  responsible  for  all  legal  action  taken  against  indivi- 
duals, firms,  etc.,  for  their  failure  to  comply  with  the  rules  and  regulations 
as  set  out  in  the  quarantine.  These  regulations  are  for  the  purpose  of 
accomplishing  the  following  objectives:  To  hold  the  pink  bollworm  in  suppres- 

sion to  prevent  economic  loss;  to  prevent  movement  of  any  susceptable  mate- 
rials that  might  be  carrying  the  pink  bollworm,  from  moving  into  a noninfested 
zone,  and  to  reduce  the  infested  area  and  eradicate  where  possible.  In  gene- 
ral, the  regulations  require  all  cotton  products  and  all  articles  associated 
with  its  production,  processing  and  handling  to  be  so  treated  as  to  be  free 
from  pink  bollworm  before  movement  to  a free  zone.  The  quarantine  since  1941 
has  more  or  less  paralleled  ours  until  June  20,  1957,  when  a newly  written 
quarantine  became  effective.  It  is  more  strenuous  than  the  previous  one. 

(Refer  to  Mexican  Department  of  Agriculture  Rules  and  Regulations  for  the  Cam- 
paign against  the  Cotton  Pink  Bollworm,  effective  June  20,  1957.)  All  proces- 
sing plants  are  supervised  and  required  to  maintain  sanitary  conditions  with 
proper  segregation  of  products  to  prevent  contamination.  All  gins  are  required 
to  sterilize  all  cottonseed  and  burn  all  gin  trash  during  the  process  of  gin- 
ing.  All  baled  lint  must  be  wrapped  in  new  bagging  and  compressed  before 
movement  from  quarantined  area.  In  the  eastern  area  during  the  fiscal  year 
13,789,  gin  inspection  visits  were  made  to  238  operating  gins  which  processed 
1,030,368  bales  of  cotton.  There  were  2,082  official  visits  made  to  21  oil 
mills  and  697  visits  to  five  compresses,  four  of  which  have  double  presses. 
Certification  as  to  compliance  with  rules  and  regulations,  as  required  by 
Foreign  Quarantine,  were  issued  on  124  gins,  11  oil  mills  and  two  double  com- 
presses for  their  products  to  move  through  American  ports  of  entry.  Refer  to 
table  in  Appendix  for  summary  of  1956-57  crop'  season  report  of  regulated 
eastern  area. 

In  connection  with  our  cooperative  work,  1,164  permits  were  issued  for  the 
movement  of  cotton  and  linter  samples  through  the  Brownsville  Port  of  Entry. 

A blanket  certificate  was  issued  for  the  movement  of  almost  one  half  million 
bales  of  cotton  from  the  contiguous  area  through  the  Port  of  Entry. 

In  the  western  area  the  main  objective  is  to  prevent  the  entry  of  poten- 
tially pink  bollworm  infested  material  into  the  northwest  coast  of  Mexico 
from  eastern  Mexico.  This  is  being  accomplished  through  inspection  for 
hazardous  materials  at  road  stations,  railway  and  air  terminals,  seaports  and 
postoffices.  Refer  to  tables  in  Appendix  for  summary  of  road  station  and 
railroad  inspection  activities. 

It  is  recommended  that  Sinaloa  be  made  into  a district  and  a district 
supervisor  be  assigned  to  Mazatlan  to  work  with  Mexican  authorities  as  techni- 
cal advisor  in  fumigations,  supervising  gin  trash  inspection  and  field  surveys, 
and  that  road  stations  - be  properly  manned  to  handle  more  effectively  the  heavy 
volume  of  the  various  types  of  traffic  and,  particularly,  to  assure  a thorough 
inspection  of  braceros  and  their  baggage  moving  into  Northwest  Mexico. 
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Other 


Cooperation  was  generally  good  throughout  the  year.  The  two  cooperating 
agencies.  Plant  Pest  Control  Division  and  Defensa  Agricola,  shared  in  person- 
nel, equipment  and  services  in  control,  regulatory  and  survey  work,  the  De- 
fensa Agricola  being  responsible  for  all  legal  action  taken  relative  to  vio- 
lations. 

The  extension  service  and  experimental  stations  have  been  receiving  fi- 
nancial aid  from  local  patronatos  and  regional  committees,  making  it  possible 
for  their  assistance  in  cultural  control  through  their  contacts  with  farmers 
and  industry  thus  developing  greater  cooperation  in  realizing  cultural  control 
practices.  In  outlying  regions  where  the  Defensa  Agricola  does  not  have  re- 
presentatives, presidents  of  different  municipalities  and  private  concerns 
assist  our  inspectors  in  accomplishing  cultural  control  programs. 

For  funds  spent,  refer  to  Statistical  Table  in  Appendix. 

Associated^ activities  and  services  are  strengthened  by  annual  conferen- 
ces. In  October  of  the  past  year  the  annual  conference  of  Plant  Pest  Control 
Division  and  Mexican  Department  of  Agriculture  officials  concerned  with  plant 
pest  control  of  mutual  interest  was  held  in  Brownsville,  Texas.  It  was  also 
attended  by  state  agricultural  officials  and  others  interested  in  pink  bollworm 
control.  Mutual  pink  bollworm  problems  were  discussed  and  information  shared 
on  progress  of  the  work  and  research  data.  Talks  were  given  on  various  phases 
of  control  and  survey  procedures. 


' ' 

, 'A-  ' 

, . ; ' r...  ■.  ' • 

. , ; ;• ' ■ - ! • ; 


■ ' < ’ 


■ : . 

. • • . • • • ■ : ' ' 

• ' . ..  • - ■ 

••  • ■ ' •• . 


" ... 

•- ■ . . •••  . •/: 


‘ - - 


. 

. 


■ ' 

’ 


■ 


' ■ ' ' • ■ • • 

■ v . 

. ■ .*  • 

. ; • . ' . • ■ 

■ ■ 

. .. 

..  ...  i j 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 
PLANT  PEoT  CONTROL  DIVISION 
PINK  BOLLWORM 


Region  - Mexico  Fiscal  Year  1957 

GIN  TRASH  INSPECTION  SUMMARY 


States 

Number  of 
Municipios 

Number  Bushels 
Trash 
Inspected 

Number 

PBW 

Found 

EASTERN  aREA 
Tamaulipas 

7 

918 

266,455 

Nuevo  Leon 

1 

70 

80,986 

Chihuahua 

6 

238 

114,156 

WESTERN  AREA 
Sinaloa 

6 

830 

0 

Sonora 

6 

2,493 

0 

Baja  California 

1 

2,499 

0 

Totals 

27 

7,048 

461,597 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 

plant  pest  control  division 

PINK  BOLLv.PRK 

Region  - Mexico  Fiscal  Year  1957 

BLOOM  INSPECTION  SUMMARY 


From  January  1 through  June  30.  1957 


State  & District 

No . fields 
Inspected 

No.  field. 
Infested 

s No . Blooms 
In- 
spected 

No . Pink 
Bo 11 worm 
Found 

CHIHUAHUA 

) 

Juarez 

) 

25 

9 

29,913 

129 

Delicias 

)- 

65 

49 

34,841 

197 

COAHUHA-DURANGO 

) 

Laguna-Torreon 

) 

163 

163 

299,144 

14,460 

TAMULIPAS 

Nuevo  Laredo 

87 

39 

292,769 

628 

Mat amor os 

726 

323 

1,827,683 

1,002 

SINALOA 

* 

0 

154,631 

0 

SONORA 

■w 

0 

14,000 

0 

Totals 

1,066 

583 

2,652,981 

16,416 

* Number  of  fields  not  reported. 


PINK  BOLLriOHM 


DEBRIS  INSPECTION  1956-57  CROP  SUMMARY 


Number  Bolls 
Inspected 

Number  Pink 

Bo 11 worm 

State  & Combat  Zone 

Found 

Alive 

Dead 

CHIHUaHUa 

Juarez  #1 

555 

0 

6 

Delicias-Ojinaga  #2 
DURaNGO-COaHUILa 

789 

0 

5 

Laguna  Region  #3 

645 

87 

12 

COaHUILa 
Saltillo  #4 
NUEVO  LEON-TaMAULIPAS 

381 

40 

10 

Monterrey  #5 
TAMaULIPAS 

2,060 

21 

22 

Matamoros  #6 

10,477 

81 

31 

Totals 

14,907 

229 

86 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 
PLANT  PEST  CONTROL  DIVISION 
PINK  BOLLyJORM 

Region  - Mexico  Fiscal  Year  1957 

1956-57  CROP  SEASON  REPORT 
SUMMARY 


Visits  to  Processing  Plants  13,769 

Permits  for  Movement  of  Cotton  and  Cotton  Products- 
Blanket  permit  for  movement  through  American 

Port  of  Entry  to  the  Port  and  Border  Service  1 

Permits  for  the  movement  of  cotton  and  cotton 
products  in  Mexico  are  issued  by  the  Mexican 
Department  of  Agriculture  while  the  U.S. 

Department  of  Agriculture  certifies  all  process- 


ing plants  in  contiguous  area. 

Cotton  Gins  under  Dealer-Carrier  Permit  (Mexican)  264 
Oil  Mills  under  Dealer-Carrier  Permit  (Mexican)  21 
Compresses  and  Warehouses  under  Dealer-Carrier  Permit  9 
Vacuum  Fumigation  Plants  0 
Fumigation  Plants  0 
Bales  Cotton  Ginned  1,030,365 
Gins  with  Heaters  to  Treat  Seed  264 


Municipios  under  Quarantine 
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I . INTRODUCTORY 

A.  Statement  of  Problem 

The  pink  bollworm  is  one  of  che  most  serious  insects  of  cotton, 
and  it  is  widely  distributed  over  the  cotton-growing  areas  of  the 
world.  The  female  moth  lays  from  100  to  200  eggs  on  cotton 
plants  near  the  base  of  --he  squares  or  bolls.  The  larvae  develop 
and  feed  on  immature  seed  and  lint  in  the  developing  bolls,  and 
this  results  in  stained  and  cut  fibers,  as  well  as  in  loss  in 
weight  of  seed.  In  heavy  infestations  there  may  be  complete 
loss  of  the  cotton  crop.  This  insect  also  attacks,  to  a limited 
extent,  okra  and  a number  of  other  members  of  the  mallow  family 
of  plants.  Pink  bollworm  in  the  United  States  occurs  throughout 
Texas  and  Oklahoma,  in  the  cotton  producing  areas  of  Mew  Mexico, 
and,  also,  in  parts  of  Arizona,  Arkansas,  and  Louisiana, 

The  average  annual  value  of  the  cotton  crop  in  the  United  States 
is  probably  nearly  3 billion  dollars;  and  it  is  estimated  from 
the  damage  the  insect  has  caused  in  countries  where  control 
programs  are  not  in  effect,  that  the  pink  bollworm  is  capable 
of  causing  an  average  loss  of  from  10  to  20  percent  — and  in 
many  instances  much  higher  even  than  this, 

B.  Program  Justification  Statement 

Even  though  infestation  is  general  in  Texas  and  Oklahoma,  it  is 
highly  desirable  to  continue  active  suppressive  programs  in  these 
states  to  prevent  further  buildups  of  infestation  in  western 
Louisiana  and  Arkansas,  which  in  turn  will,  it  is  hoped,  continue 
to  prevent  spread  of  this  insect  into  the  important  cotton-growing 
areas  of  eastern  Arkansas,  Louisiana,  Mississippi,  and  other  states 
to  the  east.  In  the  absence  or  failure  of  an  adequate  program, 
it  has  been  estimated  that  the  pink  bollworm  could  cause  losses 
as  high  as  300  million  dollars  annually  in  the  cotton-growing 
area  of  the  United  States, 

C.  Program  Objective 

The  long  range  objectives  of  the  pink  bollworm  program  are  to 
eradicate  the  pest  wherever  practicable,  to  prevent  or  limit  loss 
in  areas  where  eradication  procedures  are  not  immediately  feasible, 
and  to  prevent  further  spread  through  the  movement  of  products 
or  by  moth  flight.  The  immediate  goals  or  objectives  of  the 
program  are  to  strengthen  eradication  programs  in  Louisiana  and 
Arkansas,  as  well  as  the  suppressive  programs  in  Texas  and 
Oklahoma;  to  maintain  the  regulatory  program  at  its  present  high 
degree  of  efficiency;  and  to  continue  to  improve  the  inspection 
programs  throughout  the  Region  so  that  any  incipient  infestations 
can  immediately  be  detected  and  eradicated. 
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D.  Status  of  Infestation 

Infestations  were  found  in  14  counties  in  Arkansas  during  the 
year  and  in  6 of  the  Louisiana  parishes.  Oklahoma  and  Texas 
are  considered  to  be  generally  infested. 

II.  PROGRAM  HISTORICAL  INFORMATION 

The  pink  bollworm  appears  to  have  spread  from  India  into  Egypt  and 
thence  to  Mexico  about  1911.  The  first  known  infestation  in  the 
United  States  was  found  in  1917  at  H^a'<ne , Texas,  where  it  gained 
entrance  in  large  shipments  of  infested  cotton  seed  from  Mexico. 

The  control  program  began  in  1918  as  a part  of  the  Federal  Horti- 
cultural Board  of  the  United  States  Department  of  Agriculture.  At 
the  present  time,  responsibility  for  control  of  this  insect  is 
assigned  to  the  plant  Pest  Control  Division  of  Agricultural  Research 
Service  of  the  Department „ 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction 

Plans  for  all  phases  of  the  program  were  formulated  in  conference 
between  Division  and  State  Pest  Control  personnel.  These  pro- 
grams in  the  several  infested  states  vary  according  to  the  in- 
dividual needs  for  providing  adequate  control  and  prevention  of 
spread  to  noninfested  counties  or  sections  of  the  state,  or  to 
states  not  known  to  be  infested.  In  states  where  the  pink  boll- 
worm  has  not  been  found,  the  primary  aim  of  the  program  is  to 
provide  adequate  inspection,  particularly  at  interception  points 
and  at  gins  and  other  places  where  infestation  may  be  detected, 
in  order  to  prevent  introduction  of  the  insect  to  the  states  east 
of  the  presently  known  infested  areas.  Area  supervisors  are 
responsible  for  the  immediate  direction  of  all  phases  of  pink 
bollworm  control,  eradication,  or  regulatory  action  in  their 
respective  areas.  These  supervisors  assign  personnel  and  equip- 
ment and  maintain  close  contact  with  State  officials  in  making 
such  inspections  as  are  considered  necessary,  particularly 
during  the  harvest  season. 

B.  Technical  Assistance 

Federal  and  State  experiment  station  workers  continued  their 
programs  of  testing  new  insecticides  for  control  of  pink  bollworm, 
and  the  Extension  Services  in  the  various  affected  states  cooper- 
ated in  publicizing  the  various  phases  of  the  control  program. 
Division  and  State  inspectors  provided  assistance  to  farmers  on 
insecticidal  control  in  areas  where  this  is  considered  necessary, 
furnished  information  to  operators  of  gins  and  oil  mills  on  the 
installation  of  special  equipment  to  dispose  of  gin  trash,  and 
advised  operators  of  fumigation  plants  on  the  construction  of  fumi- 
gation chambers  and  the  use  of  fumigants  in  treating  the  regulated 
products. 
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C . Survey 

Surveys  are  conducted  throughout  the  growing  and  ginning  season 
to  provide  data  for  control  and  regulatory  procedures.  Areas 
not  known  to  be  infested  are  surveyed  annually  in  order  that 
any  incipient  infestations  may  be  promptly  eradicated.  Survey 
methods  used  include  gin  trash  examinations;  lint  cleaner  and 
gin  stand  examinations;  debris  inspections;  dry  boll,  green  boll, 
bloom  inspections,  and  light  traps.  These  methods  are  used  at 
various  times  of  the  year  when  the  particular  method  is  most 
effective.  Surveys  were  made  in  9 of  the  11  states  of  the 
Southern  Region,  and  infestations  were  found  in  Arkansas, 

Louisiana,  Oklahoma,  and  Texas.  Most  of  the  surveys  in  the 
noninfested  states  of  Alabama,  Georgia,  Mississippi,  South 
Carolina,  and  Tennessee  were  made  by  the  use  of  gin  trash  machines, 
and  7,180  bushels  of  gin  trash  were  examined  in  130  counties  in 
these  states.  No  evidence  of  pink  bollworm  infestation  was  found. 

D.  Eradication  or  Control 

In  the  generally  infested  states  of  Oklahoma  and  Texas,  the 
primary  objective  of  the  program  is  to  suppress  the  infestation 
to  as  low  a level  as  possible  in  order  to  lessen  danger  of 
spread  to  lightly  infested  or  noninfested  areas  by  moth  flight 
or  escape  of  infested  material.  For  the  most  part,  the  method 
used  in  planning  suppressive  control  of  pink  bollworm  in  these 
two  states  is  by  a combination  of  mandatory  and  volunteer  cultural 
practices.  The  objective  of  cultural  control  is  to  produce  a 
uniform  cotton  crop  in  the  shortest  possible  period,  this  to  be 
followed  by  clean  harvesting  and  thorough  destruction  of  crop 
residue.  The  usual  procedure  is  to  destroy  the  stalks  in  the 
fields,  by  cutting  or  shredding  and  then  plowing  under,  or  by 
heavy  grazing.  In  nearly  all  heavily  infested  fields,  the  stalks 
are  both  shredded  and  plowed  under.  Gin  trash  is  treated  by 
burning,  by  steam  sterilization,  or  by  processing  it  through 
approved  fans  or  hammer  mills. 

In  Arkansas,  the  aim  is  to  restrict  infestations  to  definitely 
delimited  areas  until  such  time  as  eradication  can  be  accomplished. 
Various  cultural  control  practices  are  followed  in  these  localized 
areas;  and  an  insecticidal  control  program  using  an  approved  in- 
secticide in  and  around  infested  areas,  as  indicated  by  bloom 
inspection,  was  a special  procedure  used  during  the  year.  In 
Louisiana,  much  the  same  procedure  was  followed  in  eliminating 
pink  bollworm  from  the  six  parishes  where  infestations  were 
found  during  the  reporting  year. 

E . Regulatory 

The  objective  of  the  regulatory  phase  of  the  pink  bollworm  con- 
trol program,  of  course,  is  to  require  such  sanitary  conditions 
at  processing  plants  and  such  treatments  of  cotton  products  and 
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other  articles  likely  to  disseminate  pink  bollworm  as  will  permit 
them  to  move  to  counties  or  states  not  known  to  be  infested 
without  danger  of  spreading  the  pink  bollworm.  Pink  Bollworm 
Quarantine  No.  52  provides  for  certification  of  cotton  and  its 
products,  for  okra,  and  for  other  articles  when  processed  or 
treated  under  the  observation  of  an  inspector  in  accordance 
with  methods  selected  by  him  from  administratively  authorized 
procedures  known  to  be  effective  under  the  conditions  applied. 

At  the  end  of  the  reporting  period,  28  counties  were  under  quar- 
antine in  Arkansas,  77  counties  in  Oklahoma,  254  counties  in 
Texas  and  18  parishes  in  Louisiana.  In  connection  with  regulatory 
activities,  45,193  visits  were  made  to  processing  plants  and 
53,853  permits  were  issued  covering  movement  of  cotton  and 
cotton  products.  In  addition,  194  mechanical  cotton  pickers 
were  fumigated.  At  the  end  of  the  reporting  period,  there  were 
2,138  cotton  gins,  101  oil  mills,  199  compresses  and  warehouses, 
and  146  other  handlers  and  dealers  operating  under  dealer-carrier 
permit . 

Also  in  the  regulated  areas,  there  are  172  gins  equipped  with 
heaters  for  treating  seed,  one  plant  equipped  to  do  vacuum  fumi- 
gation, and  31  other  fumigation  plants. 

F.  Methods  Improvement 
No  recommendations 

G.  Other 

All  phases  of  this  program  are  carried  out  in  cooperation  with 
the  State  Plant  Pest  Control  agencies,  the  cotton  growers  and 
ginners  in  the  affected  areas,  and  other  concerns  and  individuals 
either  directly  or  indirectly  connected  or  concerned  with  the 
cotton  industry. 
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PINK  BOLLWORM 
Road  Station  Interceptions 
1956  - 57  Crop  Season 


Arkansas 

Louisiana 

Total 

Mechanical  Pickers  Passed 

41 

102 

143 

Mechanical  Pickers  Turned  Back 

3 

2 

5 

Picker  crews  Inspected 

5,421 

193 

D , 'o  14 

Picking  Sacks 

8,096 

717 

8,813 

Passenger  Cars  and  Trucks 

1,716,950 

379,275 

2,096,225 

Cottonseed  Trucks  Inspected 

38 

344 

382 

Trucks  Turned  Back 

0 

5 

5 

Interceptions 

2,011 

743 

2,754 

Material  Inspected: 
Bolls 

16,642 

3,740 

20,332 

Cottonseed 

71 

39 

110 

Seed  Cotton 

1,272 

1 

1,273 

Wo.  Live  Pink  Bollworms 

389 

257 

646 

Cargo  and  Produce  Trucks 

0 

5,485 

5,485 

Okra  Containers  Inspected 

1,281 

23,343 

24,624 
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INTRODUCTORY 


Statement  of  Problem 

Little  needs  to  be  added  to  the  well  known  story  of  the  pink 
bollworm  Ss  ability  to  damage  cotton.  This  insect  is  already 
wen  established  in  much  of  the  cotton  producing  area  of  New 
Mexico,  is  present  in  most  of  the  cotton  area  of  Arizona, 
but  is  not  known  to  have  become  established  in  California, 
although  live  larvae  have  been  intercepted  at  California's 
borders  more  than  once.  Only  a small  amount  of  cotton  is  grown 
in  Nevada  and,to  date,  inspections  have  failed  to  reveal  its 
presence  in  that  state.  Thus,  the  pink  bollworm  program  in 
the  Western  Region  resolves  itself  into  a survey  and  regulatory 
problem  in  New  Mexico  and  Arizona,  and  survey  and  prevention  of 
spread  into  California  and  Nevada. 

Program  Justification  Statement 

The  injury  which  the  pink  bollworm  could,  and  does,  inflict 
to  the  cotton  crops  of  the  southwest  is  so  great  there  need 
be  little  discussion  of  the  justification  of  a program  de- 
signed to  detect  and  suppress  it.  In  the  two  states  where 
it  is  established;  namely,  New  Mexico  and  Arizona,  the  insect 
appears  to  be  coming  more  adapted  to  local  conditions.  The 
intensity  of  the  infestation  is  increasing,  especially  in 
New  Mexico,  and  seems  to  be  threatening  the  cotton  producing 
section  of  eastern  Arizona. 

As  aforementioned,  California  and  Nevada  are  the  only  western 
cotton  producing  states  in  which  the  pink  bollworm  is  not  known 
to  be  established.  California  is  particularly  vulnerable  be- 
cause its  cotton  fields  are  not  separated  by  natural  barriers 
from  those  of  Mexico.  If  northern  Mexico's  cotton  area  becomes 
infested,  there  is  nothing  to  prevent  the  spread  of  the  moths 
northward.  The  probability  that  this  has  already  occurred  is 
heightened  by  the  fact  that  live  pink  bollworms  have  been 
taken  from  the  picking  bags  of  Mexican  Nationals  coming  into 
California  for  the  purpose  of  picking  cotton. 

The  history  of  the  pink  bollworm  in  the  United  States  is  that 
only  relatively  light  or  incipient  infestations  have  ever 
been  eradicated.  Any  program,  therefore,  which  will  discover 
light  infestations  and  secure  prompt  eradication  is  greatly 
to  be  desired. 
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Program  Objective 


In  Arizona  and  New  Mexico  the  objective  is  to  prevent  buildup 
of  the  moth  population  through  cultural  control  methods  and 
restrict  spread  through  established  state  and  federal  quaran- 
tine regulations . In  California  and  Nevada  the  objective  of 
the  program  is  to  prevent  introduction  through  quarantine 
action  and  to  locate  incipient  infestations  through  various 
methods  of  survey . 

Status  of  Infestation 

Jn  Arizona  and  New  Mexico  the  intensity  of  infestation  appears 
to  be  on  the  increase „ It  may  be  that  this  is  a seasonal 
variation*  or*  on  the  other  hand,,  the  moth  may  be  adapting 
itself  to  local  weather  conditions  prior  to  becoming  more  of 
a pest  than  in  previous  years  „ As  of  June  30*  1957>  no  pink 
bollworm  infestations  had  been  found  in  California  or  Nevada. 

PROGRAM  HISTORICAL  INFORMATION 

Pink  bollworm  is  native  to  India  and  was  introduced  into  Mexico 
from  Egypt  in  1911.  In  1917*  it  was  found  to  have  spread  to  Texas 
and  then  to  adjacent  states . In  the  Western  Region  infestations 
of  this  pest  have  persisted  in  Arizona  and  New  Mexico  for  several 
years  o It  is  believed  some  early  incipient  infestations  were 
eradicated  through  cleanup  of  infested  properties*  but  due  to  the 
movement  of  moths  from  heavily  infested  adjacent  areas  it  was  im- 
possible to  prevent  establishment  or  to  secure  eradication  of  the 
later  introductions «,  It  is  still  the  hope  and  expectation  that 
should  the  pink  bollworm  be  introduced  into  California  and  Nevada 
that  the  program  now  being  pursued  will  be  effective  and  result 
in  early  discovery  and  prompt  eradication  of  any  infestations 
established., 

PROGRAM  ACTIVITY-  DURING  FISCAL  YEAR 
Planning  and  Direction 


In  the  States  of  California  and  Nevada^,  where  the  program  con- 
sists primarily  of  detection*  all  phases  of  the  program  were 
worked  out  with  officials  of  the  State  Departments  of  Agri- 
culture c The  Plant  Pest  Control  Division  has  on  hand  in 
California  five  modern  gin  trash  machines.,  Arrangements 
were  made  for  these  to  be  operated  by  the  California  State 
Department  of  Agriculture  „ In  the  spring*  a bloom  inspection 
campaign  was  carried  out  in  cooperation  with  state  and  county 
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agricultural  organizations,  and  boll  inspection  was  part  of 
the  regular  field  activities  of  the  Departments  of  Agriculture. 
All  of  Nevada* s cotton  is  ginned  in  California,  and  efforts 
are  made  to  examine  part  of  the  gin  trash  from  the  Nevada 
cotton  production  while  operating  the  gin  trash  machines  in 
California.  In  addition,  boll  inspection  is  made  in  the 
field:  prior  to  harvest. 

In  the  infested  States  of  Arizona  and  New  Mexico  all  phases 
of  the  work,  including  bloom  and  gin  trash  inspection,  cultural 
control,  commodity  treatments  and  regulatory  activities,  were 
conducted  in  cooperation  with  the  agricultural  officials  of  the 
states  involved. 

Recommendations  for  coming  year 

In  view  of  the  manner  in  which  this  insect  has  spread  from 
infested  to  non- infested  areas,  it  is  recommended  that 
increased  emphasis  be  placed  upon  the  early  discovery  of 
possible  new  infestations  in  the  non- infested  states. 

An  expanded  bloom  and  gin  inspection  would  be  one  of  the 
best  investments  in  preventing  an  incipient  infestatation 
from  becoming  widespread  and  beyond  the  hope  of  eradication. 

i 

Technical  Assistance 

Although  much  research  is  being  carried  on  which  is  applicable 
to  the  Western  Region  generally,  no  new  specific  recommendations 
were  requested  of  nor  received  from  the  Research  Division  during 
this  period. 

Survey 

Accomplishments 

In  the  infested  states  the  annual  bloom,  boll  and  gin  trash 
inspections  we,re  made  with  no  new  infested  areas  being  re- 
ported. In  the  non- infested  states  the  same  type  of  inspec- 
tion was  likewise  carried  on.  Here,  too,  no  pink  bollworm 
was  discovered.  A particularly  intensive  bloom  inspection 
was  made  in  Southern  California  near  the  areas  where  Mexican 
labor  is  housed.  This  was  deemed  advisable,  since  live  pink 
bollworm  larvae  have  been  taken  from  the  person  and  picking 
bags  of  Mexican  Nationals  entering  the  state  for  the  purpose 
of  picking  cotton. 
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Recommendations  for  coining  year 

It  is  proposed  to  continue  bloom,  gin,  and  gin  trash 
inspection  to  the  extent  that  funds  will  permit.  Par- 
ticular emphasis  will  be  placed  upon  lint  cleaner 
inspection  in  gins  operating  in  the  southern  part  of 
California  and  Arizona,  which  are  equipped  with  these 
devices. 

Eradication  or  Control 


Wherever  the  pink  bollworm  is  established  in  the  Western 
Region  there  appears  to  be  no  immediate  hope  of  eradication. 

In  fact,  current  efforts  are  not  being  directed  along  that 
line.  Likewise,  until  new  and  better  methods  of  control  are 
developed,  little  progress  can  be  expected.  The  best  that 
can  be  hoped  for  is  to  prevent  increased  damage  and  further 
spread. 

Regulatory 

Federal  quarantine  regulations  are  enforced  in  Arizona  and 
New  Mexico.  They  parallel  state  quarantines  and  are  designed 
to  permit  the  orderly  safe  movement  of  cotton  and  cotton 
products  within  and  out  of  the  infested  areas. 

Regular  inspections  of  the  gins  and  processing  plants  are 
made  by  the  Division's  personnel.  The  purpose  of  these 
inspections  is  to  insure  correct  handling  of  seed,  lint,  etc., 
and  to  enforce  the  sanitary  requirements  of  quarantine  regula- 
tions. In  those  areas  where  cultural  control  is  practiced, 
Federal  inspectors  assist  in  this  program. 

Methods  Improvement 


No  outstanding  changes  in  procedure  were  made  during  the 
year  under  discussion.  It  is  recognized  that  better  methods 
of  detecting  new  infestations  are  needed,  and  better  control 
or  eradication  practices  should  be  developed  for  use  in  the 
areas  newly  infested. 


Other 


Cooperation 

In  all  states  in  the  Western  Region  excellent  coopera- 
tion was  received  from  State  and  County  Departments  of 
Agriculture.  In  the  infested  states  quarantine  regu- 


4 


lations  and  control  recommendations  were  satisfactorily- 
carried  out.  In  the  non- infested  states  adequate  assist- 
ance was  received  from  the  states  in  making  surveys  and 
enforcing  proper  quarantine  safeguards. 

Funds  Expended 

On  all  phases  of  the  program  the  Division  expended 
$26,614;  the  states  spent  in  direct  appropriation 
$11,908;  and  the  states  and  counties  spent  on  services 
limited  to  program  activities,  for  which  only  an  estimated 
value  is  available,  the  sum  of  $71,185.  The  total  amount 
expended  on  pink  bollworm  control  in  the  Western  Region 
was  $109,707. 
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EXPENDITURES  BY  SOURCE  AND  BY  ACTIVITY 
PINK  BOLLWORM 

Region  Western  - Fiscal  Year  1957 
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Limited  to  direct  appropriation , allotments  from  other  sources,  services  and  supplies  for  which  there 
an.  actual  cash  expenditure . 

Limited  to  services  incidental  to  other  activities  for  which  only  an  estimated  value  is  available . 
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I . INTRODUCTORY 


A.  Statement  of  Problem 

Approximately  16J-  million  acres,  or  80  percent  of  the  total  soy- 
bean acreage,  is  grown  within  the  boundaries  of  the  Central 
Plant  Pest  Control  Region.  The  soybean  cyst  nematode  has  been 
located 'on  the  fringe  of  the  region  in  Pemiscot  and  New  Madrid 
Counties,  Missouri,  and  Fulton  County,  Kentucky. 

This  nematode,  first  found  in  North  Carolina  in  1954#  bas  demon- 
strated that  it  can  materially  reduce  yields  and,  in  some  fields, 
cause  complete  loss.  Because  of  this  threat  to  the  soybean  in- 
dustry, surveys  were  made  to  locate  the  limits  of  the  present 
known  infestation,  and  to  determine  if  the  pest  is  prevalent  in 
other  soybean-producing  areas. 

Hearings  have  been  held  to  ascertain  the  feasibility  of  estab- 
lishing a Federal  quarantine  to  assist  in  preventing  the  spread 
of  this  nematode. 

At  the  close  of  the  period  covered  by  this  report,  plans  have 
been  completed  for  a region-wide  survey  in  cooperation  with  the 
states.  Every  state  in  the  region  is  participating  to  a degree 
consistent  with  soybean  production. 

To  bring  the  tremendous  task  of  conducting  a survey  covering  161- 
million  acres  within  the  limits  of  available  manpower,  certain 
criteria  were  established  for  sampling.  First  priority  was  given 
to  fields  with  a record  of  several  years  of  continuous  soybean 
production.  Next  would  be  fields  where  short  rotations  were 
practiced.  The  early  spring  soil-sampling  was  to  have  been  follow- 
ed by  a symptom  survey  in  July,  but  heavy  rains  and  ideal  growing 
conditions  did  not  permit  symptoms  to  develop.  This  phase  of  the 
survey  was  delayed  until  later  in  the  season. 

In  the  initial  stages  of  this  program,  the  problem  has  been  to 
determine  the  true  extent  of  the  soybean  cyst  nematode  infesta- 
tion. Once  this  has  been  determined,  subsequent  action  can  be 
planned  to  cope  with  this  pest. 

B.  Program  Justification  Statement 

The  soybean  is  a major  cash  crop  in  this  region.  The  threat  of 
reduced  yields  from  this  pest,  plus  rising  production  costs,  would 
make  it  impractical  for  farmers  to  continue  production  of  the  soy- 
bean. Since  this  pest  is  known  only  on  the  fringe  of  the  area, 
every  effort  is  needed  to  confine  it  to  its  present  boundaries. 
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C.  Program  Objective 

At  the  present  time  no  practical  control  or  eradication  procedure 
is  known  for  the  soybean  cyst  nematode.  Therefore,  the  long-term 
objective  of  the  soybean  cyst  nematode  program  must  be  to  locate 
every  infested  field  in  the  region  and  to  devise  regulatory  and 
sanitary  practices  which  will  prevent  the  spread  of  this  pest  to 
uninfested  fields.  The  search  for  practical  control  methods  that 
will  eradicate  or  reduce  known  infestations  must  be  continued. 

Mien  the  first  find  of  the  soybean  cyst  nematode  was  reported 
within  the  region,  we  lacked  all  the  necessary  supplies  to  con- 
duct a survey.  Field  personnel  had  only  written  reports  to  use 
as  guides.  Supplies  were  ordered,  covering  such  items  as  sacks 
and  laboratory  and  field  equipment.  Eight  portable  soil -washing 
machines  were  made  available  to  establish  field  sub-laboratories. 
Two  training  schools  were  scheduled  to  train  our  State  cooperators 
and  our  field  personnel,  and  by  the  close  of  this  period  the  de- 
tection survey  was  well  under  way.  See  table  1. 

D.  Changes  in  the  Program 

The  original  plan  called  for  widespread  symptom  surveys  during 
June.  A late,  wet  spring  upset  the  planting  schedule.  The  survey 
was  delayed  until  later  in  the  calendar  year  because  the  usual 
symptoms  did  not  develop  even  in  fields  known  to  be  infested. 

E.  Status  of  Infestation 

At  the  close  of  this  reporting  period,  the  current  infestation 
is  recorded  from  two  states.  In  a single  county  in  Kentucky  one 
field  of  50  acres  has  been  positively  determined  as  infested,  and 
in  Missouri  three  counties  involving  36  fields  with  a total  of 
1,863  infested  acres  have  been  found.  Surveys  have  just  begun. 

Our  best  estimate  at  this  time  indicates  that  it  will  take  at 
least  three  complete  seasons  of  work  to  determine  the  full  extent 
of  the  infestation  in  this  region. 

II.  PROGRAM  HISTORICAL  INF0BMATI0N 

The  soybean  cyst  nematode  (Heterodera  glycines  Ichinohe)  was  first 
described  by  a Japanese  scientist  in  1952.  It  was  first  observed  in 
the  United  States  in  August  1954  in  the  Castle  Hayne  area  of  North 
Carolina.  In  December  of  1956,  after  it  had  been  found  in  Lake  County, 
Tennessee,  it  was  also  found  in  Missouri.  A farmer  who  owned  infested 
land  in  Tennessee,  and  who  also  farmed  land  in  Missouri,  provided  a 
lead  for  sampling  in  Pemiscot  County,  Missouri.  The  first  records  of 
the  soybean  cyst  nematode  in  this  area  were  from  samples  collected  by 
our  supervisor  on  December  5,  1956.  In  May  of  1957  an  infested  field 
was  located  in  Fulton  County,  Kentucky.  Subsequent  surveys  have  shown 
that  the  infestation  is  quite  general  in  the  eastern  half  of  Pemiscot 
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County,  Missouri.  Isolated  infestations  have  been  found  in  Stoddard 
and  New  Madrid  Counties  Missouri.  As  of  June  30,  1957,  no  addition- 
al counties  have  been  found  infested  in  Kentucky  or  in  the  remainder 
of  the  Region. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction 

The* Plant  Pest  Control  Division  has  taken  the  lead  in  planning 
' and  directing  the  soybean  cyst  nematode  program..  Our  area  super- 

visors initiate  cooperator  conferences  to  discuss  the  program  and 
plan  the  approach  to  the  problem  in  each  of  the  states.  Included 
in  such  conferences  are  representatives  from  the  regulatory 
organizations,  the  Experiment  Station,  and  college  staff  members. 

> The  formula  finally  agreed  upon  will  vary  in  each  state;  however, 

at  the  conclusion  of  the  conference  each  group  will  have  an  im- 
portant part  in  the  over-all  program.  Resources  involve  such 
things  as  laboratory  space,  equipment,  manpower,  specialized  ser- 
vice, travel  funds,  etc.  A plan  of  work  is  drawn  up  for  the  pro- 
gram. The  Plant  Pest  Control  Division,  in  addition  to  furnishing 
certain  items,  retains  the  over-all  direction  of  the  program  ac- 
cording to  the  jointly  developed  plan. 

The  over-all  approach  has  been  in  operation  less  than  a year. 

Changes  may  be  necessary  to  keep  current  as  the  program  develops. 

B.  Technical  Assistance 

The  limited  number  of  nematologists  employed  by  the  universities 
within  the  Region  have  offered  their  assistance  to  help  train  field 
personnel.  They  are  engaged  in  various  projects,  including  control 
trials  and  resistance  work.  They  have  collaborated  in  the  prepar- 
ation of  informational  releases  to  agricultural  workers  and  have 
been  most  helpful  in  an  advisory  capacity  for  problems  of  a 
technical  nature. 

The  Plant  Pest  Control  Division  acts  as  liaison  between  the  tech- 
nicians and  the  field.  The  Division  has  conducted  schools  to 
train  field  men  in  the  technique  of  washing  samples,  recognizing 
cysts,  selecting  fields,  and  gathering  soil  samples.  Plant  Pest 
Control  personnel  direct  the  construction  of  field  sub-laboratories, 
supervise  sanitation,  and  organize  the  laboratory  staff.  It  is 
also  their  responsibility  to  schedule  field  crews,  balance  work 
loads,  and  see  that  efficient  operation  is  maintained. 

C . Survey 

The -pare  sent  survey  is  designed  to  detect  the  soybean  cyst  nematode 
wherever  it  might  be  within  the  Central  Plant  Pest  Control  Region. 
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Before  taking  jsail  sampler  or  making  observations,  preliminary  in- 
vestigations are  made  to  determine:  (l)  the  oldest  soybean  area  in 

the  state,  (2)  the  cropping  practices  in  these  areas,  and  (3)  fields 
within  the  area  where  soybeans  have  been  grown  continuously.  This 
practice  helps  limit  the  field  work  and,  from  a biological  approach, 
shows  our  field  men  where  the  nematode  is  most  apt  to  be. 

Field  crews  gather  aggregate  samples  from  the  fields.  This  is  done 
by  taking  small  portions  of  soil  with  a special  tool  and  placing  them 
in  a special  paper  sack.  A sample  will  weigh  8 to  10  pounds.  Each 
sample  is  carefully  marked  and  taken  to  a field  laboratory  for 
processing. 

In  the  laboratory  the  field  samples  are  processed  in  machines  utilizing 
•••>  the  "floatation  process"  for  extracting  cysts  from  the  soil.  All 
cysts  are  removed  from  the  flotsam  and  forwarded  to  the  Division 
Nematode  Laboratory  at  Memphis  for  identification. 

B.-'v  Eradication  or  Control 

. ’ "f  # : • . f 

No  practical  control  or  eradication  procedure  has  been  developed. 

E.  " Regulatory 

- j Pending  the  promulgation  of  State  and  Federal  quarantines,  precautions 
are  taken  by  field  crews  to  prevent  spreading  this  pest.  Sanitary 
measures  such  as  brushing  foot  wear  and  cleaning  equipment  before 
moving  to  another  field  have  been  mandatory.  Workers  have  been  en- 
couraged to  wear  suitable  clothing,  such  as  trousers  without  cuffs, 
w?  to  reduce  the  hazard  of  spreading"  this  pest  by  our  field  crews . 

Growers  have  been  encouraged  to  practice  sanitation  on  a voluntary 
basis  in  moving  machinery  from  infested  fields,  until  the  quarantine 
^stipulates  specific  regulations  and  procedures  to  be  followed. 

After  the  initial  confusion  created  by  the  announcement  that  this  pest 
had  been  found,  the  farmers  have  taken  a cooperative  attitude.  We 
believe  this  attitude  will  continue,  helping  to  insure  successful 
quarantine  enforcement. 

F . Methods  Improvement 

This  is  a relatively  new  pest.  All  procedures  for  survey,  regulatory 
activity,  and  limited  control  are  adaptations  from  the  golden  nema- 
tode program.  As  we  work  on  this  pest,  it  appears  to  be  developing 
characteristics  of  its  own . Our  field  employees  are  encouraged  to 
explore  every  activity  connected  with  this  program  for  better  methods 
and  new  techniques Several  important  leads  are  being  developed  in 
sanitation  and  survey  techniques . 
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G#  Recommendations 

1,  Continue  to  improve  the  methods  used  on  detection  surveys 
and  determine  the  outer  limits  of  the  known  infestations* 

2#  Maintain  rigid  enforcement  of  the  quarantine  until  research 
Or  new  evidence  indicated  that  the  hazard  Of  spread  is 
negligible# 

3 t Encourage  research  studies  along  the  following  lines: 

a*  Practical  methods  of  control# 

b#  Viability  of  cysts  under  field  and  bulk  storage 
conditions • 

4*  Provide  for  additional  personnel  and  equipment  to  carry  out 
the  various  phases  of  the  program# 


Table  1.  - Soybean  Cyst  Nematode  Survey  - Fiscal  Year  1957 
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^ * * 4 * 


Totals  1,944  74,353  - - 37  1,913 
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^Written  by  Federal  personnel  for  release  direct  or  through  cooperators* 

*This  is  a conservative  estimate. 
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^Limited  to  direct  appropriation,  allotments  from  other  sources,  services  and  supplies  for  which  there  is 
actual  cash  expenditure. 

^Limited  to  services  incidental  to  other  activities,  for  which  only  an  estimated  value  is  available. 
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A.  Statement  of  Problem 

The  soybean  cyst  nematode  (Heterodera  glycines,  Ichinohe)  was 
discovered  for  the  first  tine  in  the  United  States  in  Castle 
Hayne,  New  Hanover  County,  North  Carolina,  in  August  1954. 

Since  that  date,  in  the  Southern  Region,  it  has  been  found  in 
the  States  of  Arkansas,  and  Tennessee.  It  may  be  some  time 
before  the  extent  of  the  present  distribution  of  this  pest  is 
fully  known,.  Available  information  and  observations  indicate 
that  the  uncontrolled  presence  of  this  pest  may  constitute  a 
serious  threat  to  the  Nation 5 s soybean  industry.  The  program 
currently  in  operation  involves  survey  and  enforcement  of 
quarantine  regulations  to  prevent  further  spread.  Preliminary 
research  indicates  that  a 3-  to  5-year  crop-rotation  plan  may 
stop  a buildup  of  this  pest  in  soybean  fields.  It  also  has 
been  found  that  certain  chemicals  will  greatly  reduce  populations 
of  this  pest.  This  last-named  method  of  control  at  the  present 
time,  however,  is  very  expensive. 

B.  Program  Justification  Statement 

Because  of  the  potential  seriousness  of  this  new  pest,  it  is 
imperative  that  infestations  existing  in  the  Region  be  found 
just  as  soon  as  possible.  To  achieve  this  aim,  the  Federal 
Government,  in  cooperation  with  the  states  known  to  be  infested, 
has  survey  teams  in  most  of  the  important  soybean-growing 
areas,  and  a limited  survey  is  under  way  in  other  states.  A 
laboratory  has  been  established  at  Memphis,  Tennessee  for  identi- 
fication of  specimens  in  order  to  determine  infestation  status. 
During  the  early  part  of  1957,  hearings  were  conducted  preparatory 
to  the  establishment  of  Federal  quarantines  for  soybean  cyst 
nematode.  The  initial  hearings  involved  the  infested  areas  of 
North  Carolina  and  Tennessee.  The  purpose  of  the  Federal  regu- 
lation will  be  to  prevent  spread  of  this  pest  to  other  soybean- 
producing  states  not  presently  known  to  be  infested.  Paralleling 
state  quarantines  undoubtedly  will  be  invoked  in  the  respective 
states  to  prevent  spread  from  one  area  to  another  within  the 
state  boundary.  This  regulatory  procedure  will  require  increased 
attention  to  sanitary  practices  in  the  harvesting  and  marketing 
of  crops  within  the  infested  areas. 

C.  Program  Objective 

The  long-term  objective  is  to  locate  and  eradicate  all  infesta- 
tions of  this  pest  in  the  Southern  Region.  The  immediate  goal 
is  twofold:  (1)  to  extend  the  surveys  in  the  counties  where 

infestations  have  already  been  found  and  in  surrounding  counties, 
and  (2)  to  initiate  eradication  efforts  through  the  application 
of  a combination  attack  by  means  of  fallowing,  use  of  soil  fumi- 
gants, crop  rotation,  etc.,  as  recommended  by  research  pathologists. 
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Also,  our  immediate  concern  is  to  learn  through  research  as 
much  as  possible  about  the  host  range,  life  cycle,  means  of 
# distribution,  and  other  data  concerning  the  organism. 

D.  Changes  from  Work  Flan 

No  changes  were  made  from  the  initial  work  plan. 

E.  Status  of  Infestation 

At  the  end  of  the  fiscal  year,  infestations  were  known  to 
exist  in  New  Hanover  and  Pender  Counties  in  North  Carolina;  in 
Lake,  Dyer,  Obion,  and  Lauderdale  Counties  in  Tennessee;  and  in 
Crittenden  and  Mississippi  Counties  in  Arkansas. 

A considerable  amount  of  survey  has  been  done  outside  the  areas 
of  infestation  and  in  other  important  soybean-producing  states, 
ail  with  negative  results. 

II.  PROGRAM  HISTORICAL  INFORMATION 

The  soybean  cyst  nematode  was  first  found  in  the  United  States  in 
August  1954,  by  a farmer  in  New  Hanover  County,  North  Carolina,  who 
reported  serious  injury  to  his  soybeans.  Later  surveys  exposed  in- 
festations on  1,470  acres  in  New  Hanover  County  and.  on  320  acres  in 
adjoining  Pender  County.  It  was  thought  at  first  that  this  possibly 
was  an  isolated  infestation,  but  in  November  1956  the  pest  was 
discovered  in  Lake  County,  Tennessee,  by  a plant  pathologist  of 
the  Tennessee  Experiment  Station.  In  February  1957,  a 20-acre  field 
in  Mississippi  County,  Arkansas,  was  found  infested.  Before  finding 
the  nematode  in  North  Carolina,  the  only  other  infestations  known 
were  in  Japan,  where  it  was  reported  in  1915.  Most  of  the  research 
information  concerning  this  pest  is  available  in  papers  by  Ichinohe 
and  other  Japanese  workers.  The  only  research  worK.  performed  to 
date  in  the  United  States  was  in  North  Carolina  in  1955  and  1956. 

Ill-  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction 

The  soybean  cyst  nematode  program  was  planned  in  cooperation 
with  pathologists,  extension  workers,  and  personnel  of  the 
various  State  Departments  of  Agriculture  involved.  Division 
supervisory  employees  assisted  in  the  formulation  of  the 
details  relative  to  personnel  and  operations,  and  were  res- 
ponsible for  applying  plans  in  their  respective  areas.  A 
continuation  of  the  program  as  initiated  during  the  present 
fiscal  year  is  recommended  for  the  coming  year.  Greater 
emphasis  will  be  placed  on  the  control  aspects  of  the  work, 
as  well  as  for  the  enforcement  of  the  quarantines  that  will 
be  made  effective  at  the  beginning  of  the  fiscal  year  1958. 
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During  the  coming  year,  it  is  hoped  that  adequate  surveys  can 
be  made  to  determine  the  full  extent  of  the  infestations  through- 
out the  Region  and  to  actually  delimit  or  pinpoint  ail  infesta- 
tions within  the  various  areas. 

B.  Technical  Assistance 

Technical  assistance  was  provided  by  the  Plant  Pest  Control 
Division  and  the  State  Plant  Pest  Control  workers  in  familiariz- 
ing farmers  and  other  interested  agricultural  groups  with  the 
seriousness  of  this  pest. 

C . Surveys 

Limited  surveys  were  made  in  the  states  of  Alabama,  Arkansas, 
Florida,  Georgia,  Louisiana,  Mississippi,  North  Carolina, 

Oklahoma,  South  Carolina,  Tennessee,  and  Texas.  Soil  washing 
machines  were  made  available  for  these  named  states.  Insofar 
as  possible,  except  in  the  areas  where  the  soybean  cyst  was 
known  to  exist,  the  survey  was  accomplished  concurrently  with 
surveys  for  other  pests  with  which  the  Region  is  concerned. 
Suspicious  samples  collected  were  forwarded  to  the  Division  lab- 
oratory which  was  established  in  Memphis,  Tennessee.  However, 
suspicious  samples  collected  in  new  areas  were  initially  sent 
to  Washington  for  identification. 

The  field  sampling  technique  included  both  soil  and  root  sampling. 
The  first-named  method  was  employed  during  the  fall,  winter,  and 
early  spring  months.  The  second  procedure  was  used  after  field 
checks  showed  that  cysts  ware  present  on  the  soybean  plants. 

The  table  given  below  reflects  the  survey  accomplishments  for  the 
fiscal  year  1957. 


No.  of 

No.of  Props. 

No.  Infested 

States 

Counties  Surveyed 

Sxirveyed 

Fields 

Acres 

Alabama 

2 

92 

0 

Q 

Arkansas 

6 

489 

15 

343 

Florida 

— 

— 

— 

. — 

Georgia 

29 

113 

0 

0 

Louisiana 

11 

86 

0 

C 

Mississippi 

30 

323 

0 

Q 

North  Carolina 

23 

5036 

15 

451 

Oklahoma 

7 

9 

0 

0 

Tennessee 

10 

523 

32 

2724 

118  5675  62 


Totals 


3518 
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D»  Eradication  or  Control 

The  immediate  objective  is  control  and  eventual  eradication  of 
the  pest  under  discussion.  Owners  of  infested  fields  were  urged 
to  follow  a plan  of  rotation  so  that  non-host  crops  could  be  grown 
in  an  infested  field  for  several  years.  Present  information  in- 
dicates that,  while  some  of  the  larvae  in  the  cyst  may  remain 
viable  for  several  years,  the  major  portion  of  them  usually 
disappear  in  a year.  Cultural  practices  were  given  consideration 
as  they  may  influence  the  rate  of  mortality.  Under  the  Methods 
and  Development  Section,  tests  have  been  initiated  on  field  plots 
to  determine  the  efficiency  of  chemical  control. 


E.  Regulatory 


There  was  no  quarantine  in  effect  during  the  fiscal  year  1957. 

F.  Methods  Improvement 

Methods  improvement  was  vital  to  this  new  program,  since  all 
facets  of  this  work  were  contingent  upon  ways  and  means  of  find- 
ing, controlling,  and  eradicating  this  pest  in  the  Southern  Region. 
As  has  been  indicated  elsewhere  in  this  report,  most  of  the  work 
performed  during  this  fiscal  year  was  on  survey  and  included  the 
application  of  techniques  adopted  from  other  nematode  projects. 
Suggestions  for  the  coming  year  will  be  an  expansion  of  all  phases 
of  the  program,  including  surveys,  control,  and  regulatory. 

G.  Other 

Interested  State  agencies  cooperated  with  the  Division  in  the 
development  of  the  soybean  cyst  nematode  program  in  effect 
during  the  fiscal  year  1957  through  the  assignment  of  personnel, 
equipment,  office  space,  etc. 
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A*  Statement  of  Problem 

The  sweetpotato  weevil  is  known  to  occur  in  many  counties  of 
south  and  east  Texas,  areas  not  included  in  the  cooperative 
program,  in  the  major  part  of  Louisiana,  in  several  southern 
counties  of  Alabama,  Georgia,  and  Mississippi,  in  three  coast 
counties  of  South  Carolina,  and  generally  throughout  Florida. 

It  is  most  difficult  to  estimate  the  total  losses  caused  by 
the  insect  to  growers  for  home  consumption  where  the  damage 
ranges  from  light  to  complete  destruction  of  the  crop,  to  cer- 
tified sweetpotato  plant  growers  in  certain  locations  whose 
business  is  often  completely  wiped  out,  to  growers  and  handlers  for 
cost  of  control  measures,  and  to  shippers  in  restricted  markets. 
However,  weevil  losses  in  the  principal  commercial  centers  in 
the  program  areas  during  1956  were  estimated  at  $1,500,000  as 
compared  with  $1,750,000  in  1955.  The  average  annual  loss  to 
the  sweetpotato  industry  during  the  past  few  years  in  the  in- 
fested states  would  exceed  $5,000,000,  or  about  12  percent  of 
the  average  annual  crop  value. 

Although  the  sweetpotato  weevil  is  a one-crop  pest,  its  economic 
importance  has  long  been  recognized,  as  evidenced  by  the  concerted 
actions  on  the  part  of  legislative  bodies,  pest  control  officials, 
entomologists,  agriculturists,  growers,  packers,  processors  and 
shippers  to  effect  adequate  control.  It  is  the  most  destructive 
insect  pest  of  sweetpotatoes  in  the  United  States. 

B.  Program  Justification  Statement 

Federal  participation  in  the  cooperative  sweetpotato  weevil  pro- 
gram is  justified  on  the  basis  that  (1)  the  introduced  pest  does 
not  exist  over  its  entire  ecological  range;  (2)  without  control 
the  insect  is  capable  of  jeopardizing  the  sweetpotato  industry; 
and  (3)  the  problem  is  interstate  in  nature. 

C.  Program  Objective 

The  program  conducted  under  state  and  federal  laws  is  directed 
at  the  control  of  the  insect  by  its  eradication  from  areas  where 
practicable  and  feasible,  by  insect  population  suppression  in 
commercial  areas  to  prevent  heavy  crop  losses;  by  quarantine 
enforcement  to  prevent  spread  and  insure  application  of  control 
measures;  and  by  supplying  technical  information  to  sweetpotato 
growers,  processors,  shippers,  and  others  interested  in  the 
control  of  the  insect. 

As  a continuation  of  efforts  to  achieve  the  above  objective, 
work  plans  were  formulated  at  the  beginning  of  the  year  and 
executed  without  substantial  deviation.  These  plans  defined  the 
status  of  infestation,  proposed  work  areas,  and  outlined 
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responsibilities  of  cooperative  agencies.  Plans  for  program 
operational  functions  included  (1)  planning  and  direction,  (2) 
technical  assistance,  (3)  survey,  (4)  eradication  or  control, 
and  (5)  regulatory. 

E.  Status  of  Infestation 

With  the  beginning  of  the  fiscal  year  1957,  there  were  98  in- 
fested counties  in  the  work,  areas,  with  4,271  recorded  infesta- 
tions in  eradication  areas.  At  the  close  of  the  fiscal  year 
there  werei06  infested  counties  in  the  work  areas,  with  4,254 
recox*ded  infestations  in  eradication  areas.  The  work  area  increase 
was  due  to  the  finding  of  16  additional  infested  counties. 

Program-wide  infestation  status  and  losses  during  1S57  were 
slightly  less  than  1956. 

II.  PROGRAM  HISTORICAL  INFORMATION 

The  sweetpotato  weevil  was  probably  introduced  from  the  West  Indies 
and  was  first  reported  in  this  country  in  the  vicinity  of  New  Orleans, 
Louisiana,  about  1875.  From  its  beginning  the  insect  has  spread 
throughout  the  southern  portion  of  the  Gulf  Coast  and  South  Atlantic 
States. 

The  first  federal-state  program  to  combat  the  pest  was  initiated  in 
1918  and  discontinued  in  1934. 

The  present  program  was  initiated  in  1937  by  a federal  appropriation 
of  $75,000  restricted  for  use  in  states  providing  adequate  coopera- 
tion. This  limitation  remains  intact.  While  funds  from  both  govern- 
mental agencies  have  gradually  increased,  state  participation  has 
averaged  70  percent  of  allocated  funds. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 
A.  Planning  and  Direction 

With  the  beginning  of  the  fiscal  year  1957,  workloads  within 
budget  limitations  in  each  of  the  cooperative  states  were 
evaluated,  and  available  federal  assistance  was  prorated  for  use 
in  the  individual  states  on  the  basis  of  needs  and  adequacy  of 
state  cooperation.  Following  conferences  with  state  cooperators 
and  area  supervisors,  quarantines  were  revised  where  necessary 
to  provide  for  insecticidal  control  in  lieu  of  non-planting 
zones  in  many  areas,  thereby  affording  greater  latitude  for 
sweetpotato  production  in  the  more  generally  infested  areas. 

Personnel  at  all  levels  of  supervision  were  furnished  work  plans, 
and  appropriate  checks  at  necessary  intervals  were  made  through- 
out the  year  for  program  progress. 
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Necessary  surveys  and  proper  supervision  of  control  operations 
in  the  present  program  areas  would  require  double  the  present 
maapTt&r*  which  means  twice  the  present  budgets*  Additional 
funds  are  needed  for  program  extension  into  several  Texas 
counties  bordering  present  work  areas. 

B.  Technical  Assistance 

Extension  entomologists  and  county  agents  in  infested  counties 
continued  to  render  valuable  assistance  to  the  program.  The 
Extension  entomologists  furnished  articles  for  statewide  news 
publications,  and  the  county  agents  furnished  news  releases 
for  local  publications  and  called  grower  meetings  for  discussion 
of  quarantines  and  program  controls.  Many  of  these  agents  dis- 
played maps  in  their  offices  indicating  infested  areas  of  the 
county. 

Program  personnel  complied  with  many  grower  requests  for  infor- 
mation on  sweetpotato  weevil  control  by  correspondence,  personal 
contact,  bulletins,  picture  sheets,  quarantine  digests,  and 
demonstrations.  Information  for  purposes  of  revising  regulated 
areas  was  furnished  state  pest  control  officials  as  requested, 
as  well  as  tentative  quarantine  draft  proposals  providing  for 
insecticidal  treatment  of  seed  beds  and  field  plantings. 

C . Survey 

The  survey  objectives  were  (1)  to  detect  and  delimit  the  pest 
in  new  areas,  (2)  to  determine  severity  of  infestation  in  commer- 
cial areas,  (3)  to  detect  new  infestations  in  known  infested  areas, 
and  (4)  to  evaluate  control  effectiveness. 

Visual  inspections  of  sweetpotatoes  and  sweetpotato  vines  and 
crowns  were  made  in  the  fields  during  and  immediately  following 
harvest,  in  plant  beds,  in  volunteer  plants,  and  of  sweetpotatoes 
in  storage  and  market  locations.  The  most  effective  inspections 
were  during  the  fall  months  during  peak  abundance  of  insect 
population  and  inspection  material. 

Survey  coverage  included  122,905  inspections  in  218  counties 
that  may  be  classified  for  descriptive  purposes  as  (1)  counties 
in  which  no  infestations  were  found,  (2)  counties  in  which  in- 
festations were  found  for  the  first  time,  (3)  counties  found  to 
be  reinfested,  (4)  counties  released  from  planting  restrictions 
because  the  insect  could  no  longer  be  found,  and  (5)  counties 
known  to  be  infested  at  the  beginning  and  end  of  the  fiscal  year. 
Survey  results  were  negative  in  112  counties,  including  8 former- 
ly infested  counties.  Infestations  were  found  for  the  first 
time  in  10  counties,  and  reinfestations  were  found  in  6 counties. 
Active  infestations  remained  in  90  old  counties,  constituting 
the  major  portion  of  the  program  areas.  New  areas  of  infesta- 
tion included  Coffee  and  Marengo  Counties,  Alabama;  Sumter  County, 
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Georgia;  Ouachita  and  Red  River  Parishes,  Louisiana,  Adams, 

Copiah,  Perry  and  Simpson  Counties,  Mississippi;  and  Jasper 
County,  South  Carolina . 

Reinfested  areas  included  Appling,  Brantley,  Brooks  and  Terrell 
Counties,  Georgia;  and  Amite  and  Stone  Counties,  Mississippi. 

Formerly  infested  counties  in  which  eradication  work  had  been 
in  progress  and  in  which  no  infestations  were  found  included 
Harris,  Long,  Irwin,  Pulaski  and  Troup  Counties,  Georgia;  Union 
Parish,  Louisiana;  and  Leake  and  Oktibbeha  Counties,  Mississippi. 

Surveys  disclosed  2,218  new  infestations,  or  about  an  8 1/2  per- 
cent reduction  in  similar  finds  for  the  previous  year.  The  in- 
spection effectiveness  was  1.8  infestations  per  100  inspections, 
as  compared  with  2.0  for  the  previous  year.  Program-wide  in- 
fested work  areas  were  slightly  increased  and  overall  infestation 
status  slightly  decreased  during  the  year. 

Survey  results  point  out  the  continued  need  for  further  surveys, 
particularly  in  outlying  areas,  for  detection  of  incipient 
infestations . 

D.  Eradication  or  Control 

Program  objectives  include  the  following:  control  of  the  sweet- 
potato  weevil,  aimed  at  the  eradication  of  the  insect  from  out- 
lying areas  and  from  individual  farms  within  infested  areas; 
prevention  of  heavy  crop  losses  by  population  suppression  in 
commercial  areas;  and  prevention  of  further  weevil  spread  by 
quarantine  enforcement. 

All  treatments  and  procedures  employed  had  prior  appropriate 
official  approval  and  consisted  of  sanitary  and  chemical  control 
methods  based  on  the  biology  and  habits  of  the  pest.  The  customary 
manner  of  production  and  handling  of  the  sweetpotato  crop  was 
continued.  Sanitation  measures  included  the  removal  and  effective 
disposition  of  host  material  from  seedbeds,  fields,  and  storages, 
and  daily  sanitation  practices  at  shipping  and  processing  plants 
during  their  active  season.  The  cleaned  seedbeds  and  storage 
sites  were  treated  with  dieldrin  or  DDT.  Field  cleaning  was 
accomplished  by  one  or  a combination  of  methods,  such  as  hand- 
picking,  livestock  grazing,  winter  plowing  and  2,4-D.  In 
addition  to  the  long  established  use  of  DDT  and  methyl  bromide 
as  control  measures,  dieldrin  dust  and  heptachlor  were  approved 
and  applied  to  plant  beds  and  field  plantings  as  a protection 
to  the  growing  crop. 

A brief  summary  of  accomplishments  shows  that:  (1)  planting  res- 
trictions were  removed  from  2,055  properties,  including  all 
formerly  infested  properties  in  6 counties;  (2)  clean-up  was 
effected  on  15,241  storages  and  kilns,  15,098  seedbeds,  and 
62,389  acres,  (3)  insecticides  for  field  control  were  applied 
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to  4,399  seedbeds  and  18,141  acres;  (4)  DDT  was  applied  to 
1,401,646  bushels  of  stored  potatoes,  and  50,838  bushels 
of  potatoes  and  1,844,000  potato  plants  were  fumigated  with 
methyl  bromide. 

E.  Regulatory 

Regulatory  objectives  are  the  prevention  of  spread  and  the 
eradication  or  control  of  the  pest  where  established  in  important 
sweetpotato  producing  areas  by  compulsory  control  practices. 

These  aims  are  sought  by  the  enforcement  of  uniform  state 
quarantines  promulgated  by  and  for  the  authority  of  the  states 
concerned.  Division  participation  in  quarantine  enforcement 
does  not  include  certification  where  fees  are  involved  or  where 
the  exercise  of  police  powers  are  indicated. 

The  firmness  of  quarantine  enforcement  and  cooperation  of  law 
enforcement  authorities  were  reflected  during  the  year  by  judicial 
disposition  of  approximately  80  violations  cited  to  the  courts 
by  quarantine  enforcement  officials.  Fines  and  prison  sentences 
were  assessed  in  78  cases  and  2 were  nol-prossed  because  of 
extenuating  circumstances.  The  fines  plus  court  costs  per  case 
ranged  from  $25  to  $100,  depending  on  the  nature  of  the  charges. 
Ail  prison  sentences  were  suspended  pending  future  compliance 
with  quarantine  regulations.  Sweetpotato  weevil  quarantines 
were  in  force  in  14  states.  Other  than  the  states  of  Alabama, 
Florida,  Georgia,  Louisiana,  Mississippi,  South  Carolina,  and 
Texas,  in  which  the  insect  now  occurs,  quarantines  to  prevent 
the  introduction  of  the  pest  were  in  force  in  the  states  of 
Arkansas,  Arizona,  California,  North  Carolina,  New  Mexico, 

Oklahoma,  and  Tennessee. 

These  quarantines  provide  that  sweetpotatoes  originating  in  re- 
gulated areas  may  be  shipped  into  these  states  or  portions  thereof, 
except  Mississippi  and  Tennessee,  under  fumigation  certificates. 
The  fumigation  treatments  are  outlined  in  the  quarantines. 

While  the  total  quantity  of  sweetpotatoes  certified  for  movement 
in  the  program  states  is  not  available,  6,000,000  bushels  were 
certified  in  Louisiana  alone. 

Since  the  problem  is  the  hazard  of  spread  in  the  movement  of 
sweetpotatoes  and  planting  stock  from  regulated  areas,  other 
regulated  articles  are  of  no  economic  importance  and  do  not 
enter  trade  channels.  While  methyl  bromide  fumigation  is  the 
most  effective  treatment,  it  is  not  completely  satisfactory 
because  of  the  narrow  margin  between  product  tolerance  and 
lethal  dosage. 

F.  Methods  Improvement 

Insecticidal  control  for  the  growing  crop  was  included  in  the 
control  measures  and  incorporated  in  the  Quarantine. 


- 6 - 


Dieldrin  dust  and/or  heptaehlor  was  applied  to  4,399  seedbeds 
and  18,141  acres. 

More  effective  herbicides  and  insecticides  are  needed  for  field 
control  as  rapidly  as  research  and  industry  can  develop  them  for 
in  these  locations  the  insect  is  most  resistant  to  control 
measures . 
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A.  Statement  of  Problem 


The  white-fringed  beetle,  €/- a rho q&a  t has  leu cc loma  fecaudjig.  (Buck.) 

is  a serious  insect  pest  which  attacks  a wide  variety  of  agricul- 
tural crops,  has  a high  reproductive  rate,  and  is  extremely  diffi- 
cult to  detect  at  low  population  levels.  It  was  found  in  one 
location  in  New  Jersey  which  has  been  treated  to  a point  where 
complete  extermination  has  been  almost  accomplished.  Continued 
effort  during  a few  mere  years  should  complete  the  job.  This  pest 
has  caused  millions  of  dollars  worth  of  damage  in  the  South  Eastern 
States  to  agricultural  crops  and  at  the  time  it  was  found  in  New 
Jersey  it  was  demonstrating  without  doubt  its  ability  to  do  like- 
wise in  this  State.  New  Jersey  is  the  only  State  in  which  it  has 
been  found  in  this  Region, 


B,  Program  Justification  Statement 

Surveys  have  indicated  that  this  pest  is  confined  to  one  small  area 
in  one  of  the  13  States  in  this  Region*  Its  ability  to  do  exten- 
sive damage  is  well  known.  The  cost  of  establisnir.g  and  enforcing 
quarantines  alone  would  far  exceed  that  of  exterminating  it, 

C#  Program  Objectives 

1.  The  long  term  objective  is  complete  eradication.  In  addition, 
surveys  should  be  intensified  enabling  us  to  detect  any  unknown 
or  newly  established  infestations.  . 1 

2.  The  objectives  for  the  reporting  year  were: 

' j 

a.  Survey  intensively  in  the  infested  and  treated  area  and 
its  environs. 

b.  To  survey  as  intensively  as  possible  other  locations 
which  may  have  been  exposed  to  infestation. 

c.  To  treat  any  areas  where  the  pest  is  found. 

d.  Continue  measures  designed  to  prevent  spread  of  the  pest. 

D.  Status  of  Infestation 

The  status  of  infestation  as  of  June  30,  1957  was  apparently  neg- 
ative. Beetles  were  originally  found  in  1^54  in  three  spots 
encompassing  some  50  acres.  This  area,  together  with  the  adjacent 
farmland  totalling  350  acres,  was  treated  in  1955,  A few  beetles 
were  found  in  1956  in  two  of  these  locations.  These  two,  with  a 
safety  margin,  were  retreated  after  which  there  were  no  beetles 
found  throughout  the  reporting  period.  The  remaining  work  in  this 
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area  consists  of  continuing  survey  and  treatment  as  found  neces- 
sary— -until  eradication  has  been  accomplished  beyond  any  reasonable 
doubt, 

II.  PROGRAM  HISTORICAL  INFORMATION 

The  white-fringed  beetle  was  first  reported  in  the  United  States  in 
September  1936  in  Okaloosa  County,  Florida.  It  has  since  been  found 
in  extensive  areas  in  North  and  South  Carolina,  Georgia,  Alabama, 
Mississippi,  Texas,  and  Louisiana,  Research  work  shows  that  this  in-  • 
sect  causes  appreciable  damage  by  adults  feeding  on  foliage  and  larvae 
feeding  on  the  roots  of  a wide  variety  of  plants.  In  1937  a cooper- 
ative control  project  was  established  for  the  purpose  of  reducing  to 
a minimum  the  population  and  spread  of  this  insect,  and  an  accelerated 
research  program  started. 

The  white-fringed  beetle  is  parthenogenetic.  Adults  under  favorable 
conditions  lay  as  many  as  1500  eggs  over  a period  of  two  to  three 
months.  Under  favorable  conditions  sufficiently  high  populations  are 
established  to  practically  eliminate  most  agricultural  crops  and  other 
herbaceous  plants  from  large  areas.  They  also  maintain  themselves 
very  well  on  several  weeds  and  can  be  found  along  hedges,  roadsides, 
and  on  wasteland.  These  characteristics  have  contributed  largely  to 
their  persistance  and  continued  spread  throughout  the  South  despite 
control  efforts. 

Surveys  have  been  made  for  this  pest  in  non-infested  States  for  several 
years.  Such  surveys  have  by  necessity  been  of  a cursory  nature.  On 
September  18,  1954  a survey  was  completed  in  New  Jersey.  This  work 
covered  selected  areas  in  eleven  counties  and  was  confined  to  a large 
extent  to  nurseries,  highways,  railroad  yards,  and  other  “likely  sites. 
In  November  1954,  Mr.  V.  Ger.na,  a farmer  near  Vineland,  New  Jersey  re- 
ported insect  damage  on  sweet  potatoes  to  the  County  Agent.  Prompt 
investigation  revealed  this  to  be  a white-fringed  beetle  infestation. 
The  insects  had  inflicted  damage  to  the  sweet  potato  crop  to  the  ex- 
tent that  they  were  not  harvested.  It  was  learned  similar  damage  oc- 
curred on  the  same  land  in  1953  and  in  a very  small  spot  in  1952.  A 
thorough  investigation  failed  to  reveal  how  the  pest  was  introduced. 

It  would  appear  to  have  come  from  North  Carolina  since  these  were  of 
a sub-species  found  only  in  that  State.  As  much  survey  as  possible 
during  the  remainder  of  1954  was  performed.  During  the  winter,  arrange 
ments  were  made  for  eradication  treatments  which  were  started  in  March 
1955.  Thirty  acres  of  cultivated  and  twenty  acres  of  non-cuitivated 
land  was  considered  infested,  however,  treatment  was  applied  to  360 
acres  which  included  all  non-forested  land  in  the  immediate  area. 
Treatment  consisted  of  applying  emulsified  dieldrin  to  non-cultivated 
land  and  granular  formulation  to  cultivated  areas.  As  an  added  pre- 
caution a DDT  foliage  treatment  was  also  applied  to  part  of  the  area. 
Surveys  in  November  1955  indicated  90%  mortality  and  by  December  it 
approached  9 9%. 


o 

o 


In  1956,  an  intensive  survey  of  the  infested  area  revealed  the  presence 
of  a few  living  white-fringed  beetles,.  All  found  showed  evidence  of 
having  been  affected  by  chemicals.  In  August  1956  fourteen  acres,  in- 
cluding all  the  area  where  chemically  affected  beetles  were  found, 
were  retreated  with  granular  dieldrin.  Soil  sampling  in  the  late  fall 
of  1955  and  1956  did  not  result  in  recovery  of  any  larvae. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction 

The  planning  and  direction  of  this  work  is  jointly  between  New 
Jersey  State  Department  of  Agriculture  and  the  Flant  Pest  Control 
Division.  In  other  states,  plant  pest  control  officials  partic- 
ipate in  the  planning  of  surveys. 

B.  Technical  Assistance 

Experienced  white-fringed  beetle  control  men  have  been  assigned  to 
this  work  each  year,  beginning  in  1954,  by  the  Southern  Region. 
Their  recommendations  have  been  reviewed  and  followed  by  New  Jersey 
Department  of  Agriculture  and  Division  personnel  who  jointly  per- 
formed the  work.  In  this  manner  the  full  benefit  of  previous  re- 
search and  experience  in  all  phases  of  t*he  work  was  obtained. 

C.  Survey 

State  and  Federal  personnel  conducted  intensive  surveys  covering 
virtually  every  foot  of  the  previously  known  infested  areas  during 
July,  August,  and  September  of  1956  and  May  and  June  of  1957.  More 
than  1300  man-hours  were  spent  in  this  work  which  includes  obser- 
vations for  new  infestations  in  the  general  vicinity.  During 
November  of  1956  a total  of  117  soil  samples  were  collected  and 
processed  in  an  attempt  to  recover  white-fringed  beetle  larvae. 

The  samples  were  taken  from  previously  known  infested  ground  and 
some  adjacent  areas.  All  samples  were  found  negative.  The  pro- 
cedures used  in  survey,  and  in  the  collecting  and  processing  of 
soil  samples,  were  all  standard  as  practiced  in  the  Southern  Region. 
Survey  and  scouting  included  an  examination  of  3665  properties  in 
New  Jersey.  Surveys  cf  a more  cursory  nature  were  made  in  other 
states,  especially  Virginia,  Maryland,  and  Delaware. 

D.  Eradication  or  Control 

The  objective  of  this  work  is  complete  eradication,  by  a continued 
process  of  survey  and  treatment.  The  original  infestation  is  esti- 
mated to  have  covered  50  acres  all  of  which  has  been  treated,  and 
part  re-treated  with  apparent  success.  There  was  no  crop  loss 
during  this  fiscal  year  since  the  insect  is  practically  extern 
minated. 
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E.  Regulatory 

A State  quarantine  order  involving  infested  property,  roughly 
paralleling  the  provisions  of  the  Federal  Quarantine,  was  issued 
by  the  New  Jersey  Department  of  Agriculture  and,  remains  in 
effect.  Inspectors  make  frequent  visits  in  the  area  to  assure 
continued  compliance  with  quarantine  requirements. 
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I.  INTRODUCTORY 

A.  Statement  of  Problem 

The  white-fringed  beetle  is  known  to  be  present  in  eight  states 
in  the  Southern  Regions  Alabama,  Florida,  Georgia,  Louisiana, 
Mississippi,  North  Carolina,  South  Carolina,  and  Tennessee*  The 
acreage  actually  infested  with  the  beetle  amounts  to  some  610,1*1*6 
acres.  The  beetle  feeds  on  at  least  385  species  of  plants,  in- 
cluding cotton,  corn,  peanuts,  soybeans,  and  other  important  farm 
crops  of  the  South*  Many  of  these  plants  are  widely  distributed, 
so  that  host  plants  are  not  a limiting  factor  in  the  spread  of 
the  beetle*  The  insects  thrive  in  subtropical  and  temperate 
zones,  and,  therefore,  can  adapt  themselves  to  a considerable 
portion  of  the  United  States* 

3*  Program  Justification  Statement 

Because  it  attacks  a wide  variety  of  crops,  the  white-fringed 
beetle  is  a potential  pest  throughout  the  southern  half  of  the 
United  States*  The  greater  part  of  the  damage  results  from  the 
soil-inhabiting  larvae  which  attack  the  roots  of  the  plants* 

Heavy  damage  to  field  crops,  ranging  as  high  as  70  percent,  oc- 
curred in  the  area  where  the  beetle  was  originally  found  in  1936, 
1937,  and  1938,  before  adequate  control  measures  were  developed* 

The  minutes  of  the  1937  Southern  Plant  Board  meeting,  held  at 
De  Funiak  Springs,  Florida,  state  that  2 bushels  of  beetles 
(80,000  to  90,000)  were  shaken  from  the  plants  on  l/2  acre  of 
cotton  and  that  65  beetles  were  found  around  the  roots  of  a dead 
apple  tree. 

In  191*0,  it  was  reported  that  more  than  1200  acres  of  farmland 
had  been  left  out  of  production  for  the  preceding  two  years  in 
the  vicinity  of  Florala,  Alabama,  because  even  after  two  to  five 
plantings,  in  a single  season,  crops  could  not  be  produced  in  a 
sufficient  quantity  to  justify  harvesting* 

Plant  damage,  which  now  is  found  only  at  newly  infested  points 
or  where  control  measures  have  been  relaxed,  demonstrates  the 
destructive  nature  of  the  pest  and  the  crop  losses  which  it  may 
possibly  cause*  As  recently  as  1951*,  crop  losses  of  approxi- 
mately 3h  percent  were  experienced  in  Mobile  County,  Alabama, 
where  potatoes  were  planted  on  untreated  land.  Should  the  in- 
sect spread  to  noninfested  areas  in  the  United  States,  the  cost 
to  farmers  and  growers  of  providing  insecticides  for  its  control 
could  be  tremendous* 

C.  Program  Objective 

The  long-range  objective  of  the  program  is  eradication  of  the 
white-fringed  beetle.  The  immediate  objectives  were  to  conduct 
surveys  in  order  to  locate  new  infestations  of  the  pest;  to 
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suppress  populations  of  beetles  through  assisting  growers 
and  other  individuals  in  applying  control  measures,  thereby 
eliminating  crop  losses  and  preventing  further  spread  of  the 
insect;  to  carry  out  cooperative  control  measures  on  idle  and 
waste  lands  for  the  purpose  of  reducing  beetle  populations  and 
preventing  spread  of  the  pest;  to  conduct  cooperative  eradica- 
tive  measures  at  points  of  outlying  infestation;  and  to  enforce 
the  white -fringed  beetle  quarantine, 

D,  Changes  from  Work  Plan 

Basic  work  plans  developed  for  the  White-Fringed  Beetle  program 
at  the  beginning  of  the  1957  fiscal  year  were  completed  without 
major  changes, 

E,  Status  of  Infestation 

White-fringed  beetles,  on  June  30,  1957,  were  known  to  be  in- 
festing 6l0,lili6  acres  in  199  counties  of  8 states  in  the  Southern 
Region*  In  Georgia,  Appling  and  Hancock  Counties  were  dropped 
from  infested  status  since  no  beetles  had  been  found  for  several 
years.  Eleven  newly  infested  counties  were  found  during  the 
year  in  6 states, 

II.  PROGRAM  HISTORICAL  INFORMATION 

The  white-fringed  beetle  was  first  reported  in  the  United  States  in 
July  1936  in  Okaloosa  County,  Florida,  where  these  insects  were 
causing  injury  to  peanuts.  Survey  in  adjacent  areas  revealed  the 
presence  of  the  insect  in  northern  Walton  County,  Florida,  and  in  con- 
tiguous areas  in  Covington  and  Geneva  Counties,  Alabama,  Infestations 
of  the  insect  were  subsequently  revealed  in  Louisiana  and  Mississippi 
in  1937,  in  North  Carolina  in  191:2,  in  Georgia  and  South  Carolina  in 
19U6,  and  in  Tennessee  in  1948,  The  insect  was  probably  introduced 
into  the  United  States  from  South  America,  where  it  is  known  to  occur 
extensively  in  Argentina,  Chile,  Uruguay,  and  Brazil. 

The  white-fringed  beetle  program  is  a cooperative  endeavor,  combin- 
ing the  activities  of  the  Division,  state  and  local  governments,  and 
private  concerns  and  individuals.  Growers,  industrialists,  and  other 
private  individuals  concerned  furnish  the  labor  and  insecticides  for 
the  control  of  the  insect  on  their  properties;  the  states  furnish  some 
labor  and  insecticides  for  control  on  idle  and  waste  lands,  highway 
rights-of-way,  etc.;  and  the  Division  assists  through  technical  plan- 
ning, coordinating  and  supervising  the  control  activities,  furnishing 
specialized  spray  equipment  where  required,  and  applying  control 
measures  on  waste  and  idle  land. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 
A,  Planning  and  Direction 

Plans  for  cooperative  survey  and  control  operations  were  dis- 
cussed in  detail  with  officials  of  the  plant  pest  quarantine 
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and  control  agencies  in  the  several  states  of  the  Southern 
Region.  Programs  were  directed  by  Division  employees. 

B.  Technical  Assistance 

All  control  procedures  are  based  on  research  data  of  the 
Cereal  and  Forage  Insects  Section  of  the  Entomology  Research 
Division.  Extension  Service,  through  the  county  agents, 
entomologists,  and  other  workers  assisted  by  disseminating  in- 
formation to  the  general  public  through  newspaper  releases, 
radio  talks,  farm  meetings,  etc. 

C.  Survey 

Surveys  were  conducted  (l)  to  locate  new  infestations,  (2)  to 
delimit  infestations  already  known  to  exist  in  order  to  plan 
control  action  and  guide  quarantine  enforcement,  (3)  to  deter- 
mine population  density  and  degree  of  damage,  (h)  to  support 
community-type  control  programs,  (5)  to  evaluate  or  determine 
the  effectiveness  of  control  treatments  applied  at  isolated 
infestations  for  certification  purposes,  (6)  to  determine  the 
eligibility  for  certification  of  farm  machinery,  construction 
machinery,  and  Incidental  shipments,  and  (7)  to  determine  the 
Infestation  status  of  nurseries  and  other  sites  where  regulated 
products  are  grown  or  stored. 

Inspection  for  white-fringed  beetles  is  a slow  and  tedious  pro- 
cedure. Detection  difficulty  makes  white-fringed  beetle  in- 
spection costly  and  time-consuming.  Applying  the  favored  host 
plant  technique  to  inspection  work  has  fostered  much  progress; 
however,  a successful  mechanical  inspection  machine  would  assist 
greatly.  Larval  and  adult  inspection  are  the  principal  means  of 
detecting  white-fringed  beetles.  Inspection  is  made  for  adults 
by  looking  for  feeding  signs  on  favored  host  plants  and  by 
actual  inspections  for  the  beetle.  These  inspections  are  made 
around  railroad  yards,  highway  rights-of-way,  and  other  places 
where  the  insect  is  most  likely  to  appear.  Larval  inspections 
are  made  by  digging  in  the  soil  early  in  the  year  while  the  im- 
mature stage  of  the  beetle  is  still  underground.  Specimens  col- 
lected from  new  areas  are  submitted  to  the  Gulfport  Headquarters 
laboratory  for  identification,  and  those  involving  new  counties 
are  forwarded  to  Washington  for  confirmation.  A faster  means 
of  survey  should  be  devised,  if  possible,  to  speed  up  survey. 

A suggestion  has  been  made  to  adapt  the  soil -washing  machine  for 
the  soybean  cyst-,  nematode  to  screen  out  white-fringed  beetle  larvae 
and  adults  that  might  be  in  the  soil  samples.  Perhaps  adapta- 
tions of  other  types  of  equipment  might  expedite  survey.  In- 
spection of  combines  during  the  harvest  of  small  grains,  when 
the  grain  is  being  transferred  from  combine  to  wagon  or  truck, 
offers  an  opportunity  of  getting  a.  good  cross  section  from  a 
large  area  in  a short  time. 


Surveys  were  made  in  10  states  of  the  Region,  and  following 
is  a brief  summary  of  results  by  states., 


Alabama: 


Arkansas: 


Florida: 


Georgia: 


Louisiana: 


Mississippi: 


North  Carolina: 


South  Carolina: 


Tennessee: 


Inspections  were  made  on  10,767  properties  with 
negative  results;  lit  nurseries  were  found  in- 
fested or  reinfested  and  were  promptly  treated; 
57,721;  additional  acres  were  found  infested  on 
279  properties.  Choctaw  County  was  found  in- 
fested for  the  first  time. 

Surveys  were  made  in  approximately  102  general 
locations  in  15  counties  in  the  eastern  part  of 
the  state.  No  infestations  were  found. 

Inspections  were  made  on  2,350  properties  in  19 
counties.  Calhoun  and  Gadsden  Counties  were 
found  infested  for  the  first  time. 

New  infestations  were  found  in  3 new  counties: 
Carroll,  Chatham,  and  Schley.  In  addition,  sever- 
al new  infestations  were  found  in  counties  already 
known  to  be  infested. 

Inspections  were  made  on  1,!;83  properties  in  35 
parishes,  with  20  properties  containing  186  acres 
found  infested,  one  of  which  was  a nursery.  Most 
of  this  infestation  was  an  extension  of  the  known 
infested  areas.  No  new  parishes  were  found  in- 
fested, and  no  beetles  have  been  found  in  Iberia 
Parish  for  the  past  several  years. 

White-fringed  beetle  infestations  were  found  in 
De  Soto,  Kemper,  and  Neshoba  Counties  for  the 
first  time.  Several  recurrences  were  found  in  the 
Delta  counties,  and  additional  acreages  were  added 
to  the  previously  known  infested  areas. 

Bladen  County  was  found  infested  for  the  first 
time.  Delimiting  inspections  increased  the  in- 
fested acreage  at  53  locations,  bringing  the  total 
acres  classified  as  infested  in  the  state  to 
3b, 098. 

No  new  areas  of  infestation  were  found.  Extensions 
were  found  at  a few  of  the  infested  areas,  parti- 
cularly in  Horry  County,  Beetle  infestations  with- 
in the  infested  area  were  light. 

Surveys  were  made  in  21  counties,  U of  which  were 
found  infested.  Henry  County  was  found  infested 
for  the  first  time.  Of  the  3,882  properties  sur- 
veyed, 12  acres  of  farmland  and  b8b  acres  of  urban, 
property  were  found  infested. 
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Texas:  Surveys  were  made  in  Harris  County,  and  no 

indication  of  infestations  was  found. 

More  comprehensive  coverage,  either  through  added  personnel  or 
improved  inspection  techniques,  is  necessary  for  the  development 
of  eradication  areas,  as  well  as  to  determine  more  fully  the 
status  of  infestation  ever  the  entire  area.  Also,  special  atten- 
tion should  be  given  again  to  an  intensive  survey  of  those  in- 
festations and  surrounding  areas  where  overall  control  treatments 
will  be  applied. 


D.  Eradication  or  Control 

While  the  overall  aim  is  eradication  of  the  white-fringed  beetle, 
the  immediate  concerns  are  (l)  preventing  crop  damage  in  generally 
infested  areas,  and  (2)  preventing  dissemination  of  the  beetles  to 
areas  not  known  to  be  infested. 

These  objectives  are  accomplished  by  making  annual  surveys,  eradi- 
cating incipient  infestations  located  by  such  surveys,  and  direct- 
ing the  application  of  insecticides  to  generally  or  severely  in- 
fested areas  to  reduce  crop  losses  and  aid  in  preventing  migration 
to  other  areas.  These  practices,  while  directed  primarily  toward 
affording  immediate  relief  to  nurserymen  and  farmers,  are  contri- 
buting to  the  overall  ajm  of  eradication,  Wherever  possible, 
insecticidal  treatments  are  made  at  rates  consistent  with  amounts 
recommended  for  complete  elimination  of  the  insect. 

Surveys  of  some  1*6,099  properties  were  made  in  10  states  of  the 
Southern  Region.  Infestations  were  found  on  16  nurseries  in 
3 states  and  on  9,872  other  properties  in  8 states.  No  infesta- 
tions were  found  in  Arkansas  or  Texas.  Beetle  infestations  were 
found  for  the  first  time  on  968  properties,  involving  97,1*19  acres. 
More  than  half  of  the  newly  infested  acreage  was  in  Alabama.  At 
the  end  of  the  report  year,  199  counties  in  8 of  the  Southern  states 
were  known  to  be  infested  and  the  known  infested  acres  in  those 
counties  totaled  610,1*1*6.  A classification  of  this  acreage  into 
its  various  common  categories  shows  166,356  acres  of  industrial, 
public,  or  residential  land;  l,97l*  in  nurseryland;  298,1*91  in 
tilled  or  untilled  farmland;  and  193,625  in  woodland.  A further 
analysis  of  this  infested  acreage  shows  that  no  white-fringed 
beetles  were  found  on  the  last  inspection  of  192,162  acres,  or 
31 .5  percent  of  the  total;  379,1*37  acres,  or  62.1  percent,  showed 
light  to  moderate  infestations;  and  only  33,81*7  acres, or  6.1*  per- 
cent supported  heavy  populations. 

Treatments  with  approved  dosages  of  insecticides  were  made  to 
2,1*35  acres  of  nurseryland;  as  a broadcast  application  to  10,193 
acres,  and  with  fertilizer  to  28,192  acres  of  farmland;  as  a 
surface  application  to  15,002  acres  of  nonfarmland;  and  as  foliage 
sprays  to  61,258  aggregate  acres. 
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Changes  that  might  be  recommended  to  improve  control  or  eradi- 
cation procedures  would,  of  course,  include  improved  survey  or 
inspections,  which  has  been  pointed  out  under  nSurvey,M  since 
the  beetle  must  be  located  before  control  or  eradication  measures 
can  be  applied*  Next  in  importance  is  the  need  for  less  expen- 
sive insecticides  and  methods  of  application*  These  detection 
difficulties  and  the  high  cost  of  treatment  seem  to  be  the  chief 
barriers  to  eradication  of  this  insect* 

E*  Regulatory 

A most  important  function  of  this  program  is  prevention  of  spread 
of  white-fringed  beetles  from  infested  to  noninfested  areas*  This 
phase  of  the  program  is  carried  out  under  the  examination,  treat- 
ments, and  restrictions  specified  by  Federal  Quarantine  No*  72, 
and  paralleling  state  quarantines  issued  by  the  several  infested 
states*  In  connection  with  the  various  regulatory  inspections 
and  treatments,  115,761*  certificates  were  issued  to  cover  shipment 
of  plants,  soil,  machinery,  etc*,  from  infested  areas.  Nurseries 
in  the  regulated  areas  are  kept  treated  with  the  prescribed  soil 
applications  to  assure  free  movement  of  plants* 

Quarantine  No.  72  and  Administrative  Instructions  were  revised 
during  the  year. 

F,  Methods  Improvement 

Treatment  of  nursery  environs  with  granular  insecticides  as  a 
surface  application  in  lieu  of  the  repeated  foliage  sprays  was 
recommended  and  adopted  in  many  instances*  This  method  saved 
much  time  and  has  the  added  advantage  of  lasting  for  three  years. 

G.  Other 

Plant  Pest  Control  Agencies  of  the  several  infested  states  co- 
operated in  the  planning  and  directing  of  all  phases  of  the 
program  and  in  furnishing  materials  and  inspectors  for  carrying 
out  the  various  phases  of  the  work*  Other  federal  and  state 
agencies  cooperated  by  furnishing  insecticides  and  labor  for 
treating  lands  owned  or  operated  by  them,  by  calling  meetings  of 
farmers  to  discuss  control  programs,  by  distributing  bulletins 
and  pamphlets,  and  by  radio  and  television  discussions. 
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A.  Statement  of  Problem 

During  fiscal  year  1S57  the  problem,  geographically  and  in  terms 
of  survey  and  control  needs,  was  essentially  the  same  as  in  1956. 
The  wild  cotton  plant,  a primary  host  to  pink  boilworms  which 
attack  cotton,  occurs  in  11  counties  of  southern  Florida,  rang- 
ing from  Hillsborough  County  to  Monroe  County.  The  subtropical 
climate  present  in  this  area  permits  the  many  hundred  separate 
colonies  of  wild  cotton  plants  to  produce  food  for  the  pink 
boliworm  the  year-round  if  not  destroyed.  To  further  complicate 
the  problem,  seeds  of  the  wild  cotton  plant  are  extremely  viable 
and  can  germinate,  under  favorable  conditions,  after  lying  dor- 
mant for  many  seasons.  The  wild  cotton  plant  seed  is  disseminated 
by  birds,  animals,  high  tides  caused  by  storms,  and  to  some  extent 
by  the  wind. 

Certain  hibiscus  and  various  other  kinds  of  cotton  plants  are 
grown  in  this  same  general  area  as  dooryard  ornamentals.  To 
keep  the  pink  boliworm  threat  low,  all  host  plants  should  be 
examined  at  least  annually.  Host  plants  other  than  wild  cotton 
are  destroyed  when  found  infested;  however,  the  wild  cotton 
plant,  wherever  found,  is  destroyed  regardless  of  the  presence 
or  absence  of  the  pink  boliworm. 

B.  Program  Justification  Statement 

The  pink  boliworm  threat  to  the  cotton  industry  in  Alabama,  nor- 
thern Florida,  Georgia,  Mississippi,  and  parts  of  South  Carolina 
can  be  eliminated  only  by  eradicating  this  pest  which  is  now 
present  in  small  numbers  throughout  the  area  in  which  wild 
cotton  work  is  being  conducted.  In  the  meantime,  it  is  essential 
to  hold  pink  boliworm  infestations  to  the  lowest  possible  degree 
to  prevent  spread  to  domestic  cotton-producing  areas  in  the  south- 
eastern states.  This  major  cotton  pest  is  capable  of  rapid  spread 
if  control  and  eradication  measures  are  not  promptly  applied,  and 
a general  infestation  in  domestic  cotton-producing  areas  would 
probably  reduce  cotton  production  to  a great  extent,  in  addition 
to  making  the  cost  of  cotton  production  prohibitive  to  many 
growers,  particularly  in  areas  already  infested  by  the  boll  weevil. 

C.  Program  Objective 

The  long-range  objective  of  the  wild  cotton  program  is  eventual 
eradication  of  the  pink  boliworm  in  southern  Florida.  This 
can  be  realized  only  by  the  elimination  of  all  wild  cotton  plants 
and  by  sufficient  inspections  of  other  host  plantings  in  this 
area  to  be  certain  that  they  are  not  infested  with  the  pink  boll- 
worm.  The  immediate  goal  is  to  keep  pink  boliworm  host  plants 
at  a minimum,  thus  making  spread  of  the  pink  boliworm  to  the 
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cotton  areas  to  the  north  very  unlikely.  The  immediate  and  long- 
range  objectives,  obviously,  are  contingent  upon  the  total  amount 
of  money  made  available  for  wild  cotton  eradication  on  an  annual 
basis. 

D.  Changes  from  Work  Plan 

The  work,  accomplished  during  1557  fiscal  year,  follows  very 
closely  the  work  plan  submitted  at  the  beginning  of  the  year. 

There  was  a two-week  delay  in  field  operations  in  the  Cape  Sable 
Area,  Monroe  County,  Florida,  due  to  excessive  rains  in  late 
February  and  early  March.  Dense  populations  of  mosquitoes  also 
proved  to  be  a contributing  factor  to  early  suspension  of  the 
work,  and  key  personnel  found  it  necessary  to  perform  some  road 
repair  and  surfacing  at  the  beginning  of  the  program,  which  was 
not  included  in  the  original  work  plan. 

E.  Status  of  Infestation 

Only  three  colonies  with  nine  pink  bollworm  specimens  were  found 
on  Plantation  Key,  and  two  colonies  with  three  specimens  in  the 
Cape  Sable  Area.  Both  of  these  locations  are  in  Monroe  County 
in  the  extreme  southern  part  of  Florida.  In  this  connection, 
however,  it  must  be  remembered  that  certain  areas  within  the  11- 
county  area  in  which  wild  cotton  plants  occur  were  not  thoroughly 
scouted.  By  comparison,  infestations  found  during  the  year  were 
slightly  less  than  found  in  1956. 

II.  PROGRAM  HISTORICAL  INFORMATION 

Wild  cotton  eradication  work  was  begun  in  1932.  Except  for  the  years 
1947  and  1948,  this  program  has  continued  without  interruption  until 
the  present  time.  Wild  cotton  plants  have  no  economic  value  but  are 
important  because  they  are  host  for  the  pink  bollworm  of  cotton.  These 
plants  are  found  in  over  900  separate  colonies  comprising  approximately 
17,000  acres  and  distributed  over  many  thousands  of  acres  of  dense 
swamps  and  jungle.  Many  of  these  are  located  in  remote  and  almost 
inaccessible  areas,  and  over  500  of  them  can  be  reached  only  by  boat. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 

A.  Planning  and  Direction 

After  the  allottment  of  funds  was  determined,  control  and  survey 
plans  were  completed  in  detail.  Factors  including  overabundance 
or  shortage  of  rain  prior  to  starting  actual  field  operations 
exert  an  influence  on  the  operations.  Usually  the  period  from 
mid-November  through  mid— April  provides  optimum  working  conditions. 

B.  Technical  Assistance 

All  required  technical  assistance  was  provided  by  local  Division 
personnel  immediately  responsible  for  this  work.  Inspectors  of 
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the  Florida  State  Plant  Board  provided  data  relative  to  the 
location  of  ornamental  or  dooryard  cotton  plants  and  other  host 
plants  while  making  their  routine  inspections  of  groves  and/or 
nurseries  within  their  respectively  assigned  areas. 

C.  Survey 

Employees  regularly  assigned  on  wild  cotton  work  were  always  on 
the  lookout  for  pink  bollworm  host  plants  while  engaged  on  other 
programs.  A number  of  host  plants  in  cities  were  located  and 
destroyed  during  the  past  season  by  personnel  engaged  in  trapping 
operations  for  the  Mediterranean  Fruit  Fly  Program. 

To  locate  and  delimit  infestations,  full-time  surveys  were  made 
by  examining  as  many  host  plants  as  time  would  permit.  Suspicious 
specimens  were  submitted  to  the  laboratory  for  identification. 

During  the  year,  25,220  acres  of  island  and  jungle  lands  above 
high  tide  in  11  coastal  counties  of  Florida  were  cleaned,  from 
which  40,107  wild  cotton  plants  were  destroyed.  The  area 
covered  extends  from  the  town  of  Hudson  in  Pasco  County  to 
offshore  islands  20  miles  west  of  Key  West  in  Monroe  County. 

Only  one  small  wild  cotton  colony  has  been  found  on  the  east 
coast  of  Florida  and  this  was  near  the  town  cf  Grant  in  Brevard 
County. 

More  survey  work  should  be  done  in  towns  located  in  Dade  and 
Broward  Counties,  Florida,  due  to  the  presence  of  cotton  plants 
in  yards.  There  is  the  possibility  of  considerable  buildup  in 
pink  bollworm  infestation  of  fruiting  forms  in  these  areas, 
which  could  be  scattered  into  the  cotton  areas  to  the  north  by 
some  of  the  thousands  of  visitors  arriving  and  departing  from 
that  area  every  winter. 

D.  Eradication  or  Control 

Complete  eradication  of  all  wild  cotton  plants  in  the  swamps  and 
everglades  of  southern  Florida  will  require  a greatly  expanded 
program.  During  the  past  several  seasons,  areas  known  to  harbor 
wild  cotton  plants  have  been  cleaned  one  time.  The  remaining 
funds  have  been  spent  performing  work  on  those  areas  where  most 
cottonseed  may  have  germinated  between  cleanings  and  in  the 
jungle  areas  where  plants  may  have  been  missed  on  the  first 
cleaning.  A more  satisfactory  arrangement  would  be  to  work  all 
areas  twice  and  the  more  susceptible  cotton-producing  areas  a 
third  time. 

The  procedure  used  to  destroy  wild  cotton  plants  was  by  scouting 
the  known  wild  cotton-producing  areas.  Laborers  properly  spaced 
so  that  plants  were  visible  between  employees  minimized  the 
hazard  of  missing  plants.  String  was  used  as  a guide  line  to 
prevent  overlapping  or  not  covering  some  area  that  should  have 
been  worked.  Plants  were  pulled  by  the  roots  and  exposed  to 
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the  sun  in  order  to  dry  out  and  prevent  new  growth.  When 
plants  were  found  growing  in  coral  rocks  and  the  roots  could 
not  be  pulled,  the  trunk  was  cut  a few  inches  above  the  ground, 
split,  and  treated  with  sodium  arsenite. 

E . Regulatory 

Since  there  is  no  commercial  cotton  grown  in  the  immediate 
vicinity  where  wild  cotton  grows,  no  Federal  quarantine  has 
been  involved.  The  State  of  Florida  has  passed  a regulation 
prohibiting  the  growth  of  cotton  in  17  south  Florida  counties. 

F.  Methods  Improvement 

In  cooperation  with  the  Florida  Experiment  Station  and  several 
chemical  companies,  a number  of  herbicides  and  soil  sterilizing 
agents  were  tested  relative  to  destroying  various  stages  of 
wild  cotton  growth.  Since  wild  cottonseed  may  lie  dormant  in  the 
soil  for  a number  of  years,  it  is  hoped  that  some  chemical  may 
be  discovered  that  will  hasten  the  germination  of  such  seed. 

This  phase  of  the  program  has  not  sufficiently  advanced  to  sub- 
mit definite  results  at  this  time. 

G . Other 

County  agents  cooperated  in  the  distribution  of  information  re- 
lative to  the  hazard  of  growing  domestic  cotton  planes  in  towns 
and  cities  of  southern  Florida. 

The  Everglades  National  Park  Service  donated  a camp  siee  on 
which  the  Division  erected  the  labor  camp  to  house  employees. 

This  agency  also  provided  crushed  rock  for  the  building  of 
several  hundred  yards  of  a secondary  road  leading  from  the  main 
surfaced  park  road  to  the  labor  camp  site. 

Occasional  news  stories  were  furnished  the  newspapers  (agricultur 
al  editors)  on  the  potential  hazards  of  the  growth  of  wild  cotton 
and  allowing  domestic  cotton  plants  to  grow  in  back  yards  of  res- 
idential sections. 

As  a result  of  the  printing  of  such  stories,  many  readers  have 
reported  the  location  of  domestic  cotton  plants  in  their  vicinity 
Fishermen  also  have  reported  to  Division  employees  wild  cotton 
locations  which  they  have  found  while  navigating  and  camping 
in  the  offshore  islands. 
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INTRODUCTORY 


A.  Statement  of  Problem 

Witchweed,  a parasitic  seed-bearing  plant  that  attacks  corn, 
sorghum,  sugarcane,  and  many  other  monbers  of  the  grass  family, 
was  first  identified  in  the  United  States  late  in  1956,  when  it 
was  found  in  several  North  Carolina  and  South  Carolina  counties. 

In  other  parts  of  the  world,  it  is  an  old  problem,  having  been 
written  about  in  Africa,  Asia,  and  Australia  since  about  1790. 

It  is  a completely  new  pest  in  the  United  States,  however,  and 
much  work  yet  remains  to  be  done  before  its  potential  destructive- 
ness can  be  fully  appreciated.  Observations  that  have  been  made 
to  date  indicate  that  it  is  a very  serious  pest  and  that  crops 
in  fields  heavily  infested  with  witchweed  may  suffer  complete 
loss.  Since  this  pest  was  not  identified  in  the  United  States 
until  late  in  the  fall  of  1956,  the  first  objective  was  to  make 
sufficient  surveys  in  an  effort  to  determine  the  extent  of  its 
spread  in  the  two  Carolinas  and,  also,  to  determine  if  it  oc- 
curred. in  other  states.  By  the  end  of  the  fiscal  year,  it  had 
been  found  in  four  counties  in  South  Carolina  and  in  four  counties 
in  North  Carolina. 

B.  Program  Justification  Statement 

Witchweed  has  demonstrated  its  destructiveness  in  South  Africa 
and  other  parts  of  the  Old  World,  and  it  is  seen  as  a definite 
threat  to  corn  and  other  grains  and  grasses  in  the  United  States. 
While  its  geographical  range  is  not  known,  it  has  been  found  to 
flourish  in  the  latitutde  of  the  Carolinas  and  it  may  be  that  it 
could  grow  equally  as  well  farther  north  in  the  important  corn 
and  other  grain-growing  states. 

C.  Program  Objectives 

The  long-range  aim  of  the  program  being  initiated  against  witch- 
weed  is  its  complete  eradication.  Several  methods  undoubtedly 
will  have  to  be  employed  to  accomplish  this  result.  Such  methods 
will  include  the  use  of  chemical  herbicide  treatments,  as  well  as 
cultural  practices,  such  as  permitting  land  to  lie  fallow  or 
growing  trap  crops  or  crops  immune  to  infestation.  Individual 
situations  will  dictate  which  method  or  combination  of  methods 
will  be  used.  During  the  year  covered  by  this  report,  the  program 
consisted  primarily  of  surveys  in  an  effort  to  delimit  the  in- 
fested areas  and  to  survey  counties  not  known  to  be  infested. 
Studies  were  initiated  to  develop  chemical  control  plans  and  some 
work  was  done  toward  encouraging  farmers  to  adopt  cropping  prac- 
tices that  would  either  eliminate  witchweed,  or  at  least  keep  it 
under  control  pending  development  of  other  research  findings. 
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D.  Changes 

Since  this  is  a new  program,  no  changes  were  made.  As  the  work 
progresses,  however,  it  will,  in  all  probability,  be  necessary 
to  incorporate  numerous  changes  in  the  program  before  an  adequate 
control  method  has  been  worked  out. 

Status  of  Infestation 

At  the  end  of  the  fiscal  year,  witchweed  infestations  had  been 
found  on  12,071*  acres  in  North  and  South  Carolina — 8,915  acres  on 
101*  properties  in  North  Carolina,  and  3,159  acres  on  53  properties 
in  South  Carolina.  The  infested  properties  in  North  Carolina  were 
in  Bladen,  Columbus,  Cumberland,  Robeson,  and  Scotland  Counties. 

In  South  Carolina,  the  infestations  were  in  Dillon,  Horry,  Marion, 
and  Marlboro  Counties. 

II.  PROGRAM  HISTORICAL  INFCPiMATION 

Extension  Service  Pathologists,  Howard  R.  Garriss  and  J.  C.  wells, 
of  North  Carolina  first  reported  the  occurrence  of  witchweed  in  the 
Western  Hemisphere  in  Volume  1*0,  Number  10,  of  the  Plant  Disease 
Reporter,  issued  October  15,  1956.  Samples  of  corn  roots  had  been 
submitted  to  the  Plant  Disease  Clinic  at  North  Carolina  State  College 
in  July  of  1956,  and  routine  examinations  of  these  specimens  failed 
to  reveal  any  commonly  known  parasite  such  as  nematodes,  fungi,  or 
bacteria  which  could  account  for  the  diseased  condition  of  the  corn. 
Examining  pathologists,  hcwever,  noted  portions  of  fleshy  white  and 
purplish  underground  stem-like  structures  bearing  scale-like  leaves 
entangled  among  the  corn  roots,  and  a graduate  student  from  India  who 
assisted  in  making  the  examination  stated  that  these  plant  structures 
resembled  underground  stems  of  Striga  species  which  are  parasitic 
on  surgarcane  in  the  Eastern  Hemisphere.  Further  studies  by  patho- 
logists and  botanists  at  the  North  Carolina  Station  definitely  con- 
firmed the  identification  of  these  plants  as  being  a species  of 
Striga.  Witchweed  has  been  found  in  western,  northern, and  south- 
eastern Transvaal,  northwestern  Orange  Free  State,  and  almost  the 
whole  of  Natal  in  South  Africa.  It  is  found  primarily  on  the  sandy 
soils  and  in  light  sandy  loams  in  that  continent. 

It  is  not  known  how  witchweed  was  introduced  into  this  country  or 
how  long  it  has  been  in  the  general  area  now  known  to  be  infested. 

In  discussing  the  weed  with  farmers  in  the  infested  area,  some  have 
stated  that  it  had  been  present  on  their  farms  since  1950,  and  some 
even  placed  their  initial  observation  as  early  as  191*6. 

III.  PROGRAM  ACTIVITY  DURING  FISCAL  YEAR 
A.  Planning  and  Direction 

Soon  after  witchweed  was  officially  confirmed  in  North  and 
South  Carolina,  plans  were  formulated  in  conferences  between 
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Division  and  State  Plant  Pest  Control  officials  in  North 
Carolina  and  South  Carolina,  and  survey  was  begun  immediately* 

Even  though  this  was  late  in  the  season  and  just  a few  weeks 
before  frost,  witchweed  was  found  on  numerous  farms  in  the  two 
states*  The  program  was  placed  under  the  immediate  supervision 
of  the  area  supervisor  of  the  Carolinas,  and  much  of  the  work 
was  in  connection  with  surveys  and  inspections  being  made  for 
the  other  pests  with  which  the  Division  and  cooperating  State 
agencies  are  concerned. 

B.  Technical  Assistance 

Various  studies  of  the  several  phases  of  the  witchweed  problem 
were  initiated  and  will  be  continued  until  many  of  the  problems 
can  be  answered.  These  studies  include  methods  of  fumigating 
farm  products  to  kill  witchweed  seed,  testing  various  herbicides, 
cultural  practices,  etc. 

C , Survey 

Witchweed  was  definitely  determined  so  late  in  the  season  in  the 
Carolinas  that  it  was  impossible  to  carry  on  more  than  a limited 
amount  of  survey  during  the  fiscal  year  because  the  witchweed 
plants  do  not  come  above  ground  usually  until  early  or  mid-summer, 
at  best  not  until  the  latter  part  of  the  fiscal  year.  It  was 
possible,  however,  to  make  surveys  in  Alabama,  Florida,  Georgia, 
Mississippi,  North  Carolina,  and  South  Carolina  during  the  year; 
and  146,623  acres  on  2,l$2  properties  were  surveyed  or  inspected. 
Witchweed  was  found  on  8,91?  acres  on  IOI4  properties  in  North 
Carolina  and  on  3,1?9  acres  on  ?3  properties  in  South  Carolina, 

A close  watch  was  kept  on  witchweed  development  in  the  infested 
areas  of  the  Carolinas,  and  the  following  chronological  develop- 
ment was  reported  by  inspection  personnel  in  that  area.  On 
March  23,  witchweed  attachment  to  roots  of  volunteer  corn  plants 
was  observed;  on  May  2)4,  seme  witchweed  plants  were  found  just 
breaking  the  ground  surface;  about  May  27,  the  wilting  was  apparent 
o.n  volunteer  corn  plants;  on  May  31,  at  a number  of  infestations, 
witchweed  plants  were  found  to  be  about  a half-inch  above  the 
ground;  on  June  10,  the  first  witchweed  blooms  were  observed;  by 
June  17,  blooming  was  becoming  general  in  most  areas;  and  by 
June  27,  damage  to  corn  was  severe  in  all  infested  areas. 

Witchweed  is  detected  primarily  by  its  brick  red  or  scarlet  flowers, 
but  occasionally  they  are  yellowish  red,  yellow,  or  almost  white. 

The  flowers  are  rather  small  but  are  striking  in  appearance  and 
are  easily  noticed  after  one  has  become  accustomed  to  scouting  for 
witchweed.  The  plants  above  the  ground  are  small  and  bright  green, 
and  the  green  color  has  been  described  as  having  a yellowish  tinge 
or  "sickly  look."  The  leaves  are  slightly  hairy  and  the  upper  and 
lower  surfaces  are  almost  identical.  The  plants  rarely  grow  more 
than  8 or  9 inches  high;  however,  occasionally  they  reach  a height 
of  18  inches. 
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D.  Eradication  or  Control 


At  the  end  of  the  fiscal  year  seme  control  had  been  started  in 
the  Carolines,  using  herbicide  sprays  where  plants  had  appeared 
above  the  ground  on  road  shoulders  and  in  noncultivated  land. 

In  addition,  an  all-out  effort  was  made  to  encourage  farmers  to 
keep  a sharp  lookout  for  this  plant  on  their  farms  and  to  destroy 
it  immediately  by  plowing,  hoeing,  or  spraying  with  recommended 
herbicides. 


E.  Regulatory 


Agricultural  representatives  from  North  Carolina,  South  Carolina, 
and  other  interested  states  met  with  the  Department  of  Agriculture 
officials  at  a public  hearing  in  Washington  on  January  30,  1957, 
to  consider  the  need  for  a Federal  Quarantine  against  witchweed. 

In  March,  meetings  were  held  by  State  and  Federal  Quarantine 
officials  with  various  farm  groups  in  the  infested  counties  of  the 
two  Carolines  to  determine  boundaries  of  an  anticipated  quarantine 
covering  all  known  infested  areas  and,  also,  to  discuss  cropping 
and  marketing  practices  in  the  counties  known  to  be  infested, 
together  with  the  movement  of  products,  equipment,  and  other  perti- 
nent materials  from  the  area  proposed  to  be  covered  by  the  quaran- 
tine. Additional  studies  were  made  later  during  the  fiscal  year 
in  an  effort  to  prepare  adequate  descriptions  of  the  infested  proper- 
ties in  the  Carolinas  and  also  in  order  to  determine  the  acreage  of 
crops  grown.  It  was  found  that  the  principal  crops  grown  in  the 
infested  areas  are  cotton,  tobacco,,  corn,  small  grain,  and  hay 
crops  which  include  soybeans  and  field  peas.  Additional  studies 
and  surveys  were  made  as  the  opportunity  presented  itself. 

F,  Methods  Improvement 

Since  it  was  anticipated  early  in  the  program  that  a Federal  Quar- 
antine would  have  to  be  invoked  to  protect  noninfested  farms, 
counties,  and  states,  studies  immediately  got  under  way  in  an 
effort  to  develop  sterilisation  or  fumigation  methods  that  would 
kill  the  seed  in  order  to  permit  movement  of  products,  machinery, 
etc.  from  infested  farms.  Jitchweed  seed  are  very  small,  almost 
microscopic,  and  a single  plant  may  produce  several  hundred  thousand. 
It  has  been  estimated  that  larger  plants  may  produce  as  many  as  a 
half -million  of  the  tiny  seeds.  Various  studies  also  were  initiated 
to  assist  farmers  in  orderly  marketing  of  their  crops  b y following 
certain  phytosanitarv  practices.  Plans  for  the  1>58  fiscal  year 
include  numerous  additional  studies  of  methods  of  adequately  pro- 
tecting farm  products  from  contamination  with  the  small  witchweed 
seed. 


G.  Other 

The  various  phases  of  the  witchweed  program  were  carried  out  in 
very  close  cooperation  with  State  Plant  Pest  Control  agencies.  Ex- 
tension Service,  Experiment  Station  workers,  and  the  farmers,  as 
well  as  with  the  private  or  commercial  concerns  and  individuals 
either  directly  or  indirectly  concerned  with  various  farming  in- 
terests in  the  infested  areas. 
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